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ABSTRACT 
A study was conducted to assess the effectiveness of planned teaching 
programme on knowledge and practice regarding infection control measures for post 
operative cardiac patients among staff nurses at selected hospital in Chennai. 
The objectives of the study were: 
1. To assess the pre and post test level of knowledge and practice of infection 
control measures among staff nurses. 
2. To correlate the level of knowledge and practice of staff nurses regarding 
infection control measures. 
3. To assess the effectiveness of planned teaching programme on knowledge and 
practice of staff nurses regarding infection control measures. 
4. To associate the mean differed level of knowledge and practice regarding 
infection control measures with selected demographic variables of staff nurses. 
Methodology 
The research approach used for the study was quantitative approach and the 
research design was pre experimental one group pre-test and post-test design. Forty 
samples were selected based on the sample selection criteria using non probability 
sampling technique. The study was conducted in Madras Medical Mission hospital, 
Chennai. Self administered questionnaire was used to assess the knowledge level and 
observational check list to assess the practice of staff nurses on infection control 
measures. The data was collected in three phases. 
Findings  
The overall pre-test level of knowledge revealed that 12(30%) had inadequate 
knowledge and 23(57.5%) had moderately adequate knowledge regarding infection 
control measures, and only 5(12.5%) of the samples falls under the category of adequate 
knowledge. The mean score of pre-test knowledge was found to be 16.47 with S.D of 
4.57.Considering the practice the overall pre-test level of practice revealed that 36(90%) 
had inadequate practice, 4(10%) of the samples had moderately adequate practice and 
none of them had adequate practice regarding infection control measures and the mean 
score of pre-test practice was found to be 12.75 with S.D of 2.59.  
The overall post-test level of knowledge revealed that all 40(100%) had adequate 
knowledge and none of them had inadequate and moderately adequate knowledge 
regarding infection control measures. and the mean practice score in the post-test was 
found to be 29.92with S.D of 0.26. The overall post-test level of practice revealed that 
11(27.5%) had moderately adequate practice and 29(72.5%) of the samples had adequate 
practice on infection control measures. The mean score of 30.70 with S.D of 4.13. 
The calculated ‘r’ value was r = 0.351 which showed a moderately positive 
correlation between post-test knowledge and practice score which was found to be 
statistically significant at p<0.001.  
The findings revealed that the pre-test mean score of knowledge was 16.47 with 
S.D of 4.57 whereas in the post test the mean score of knowledge was 29.92 with S.D of 
0.26. The calculated paired ’t’ test value of t = 18.463 was found to be statistically 
significant  at p<0.001 which proved high level of statistical significance. The findings 
revealed that the pre-test mean score of practice was 12.75 with S.D of 2.59 whereas in 
the post test the mean score of practice was 30.70 with S.D of 4.13. The calculated 
paired ’t’ test value of t = 23.76 was found to be statistically significant  at p<0.001 
which proved high level of statistical significance. 
The findings revealed that there was no statistically significant association was 
found with demographic variables such as age, gender, educational level, duration of 
work experience and attendance at any class on infection control measures. The findings 
revealed that there was no statistically significant association found between the mean 
differed levels of practice and the demographic variables such as age, gender, 
educational level, duration of work experience and attendance at any class on infection 
control measures. 
Conclusion  
The study concluded that the planned educational programme was effective in 
improving knowledge and practice of infection control. It is help full to be more 
confident in their duty to reduce the infection. 
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CHAPTER – 1 
INTRODUCTION  
1.1 BACK GROUND OF THE STUDY
Infection is the invasion of susceptible host by microorganisms and pathogens 
that will result in infectious diseases to the patients. There is an important difference 
present between infection and colonization. Colonization means the growth of 
microorganisms within the host without tissue invasion or damage (Tweeten 2009). 
Infection takes place, if the pathogen multiplies and alters the normal tissue functions. 
Some of the infections have low or no risk for transmission like viral meningitis and 
pneumonia. Such types of illness can be serious for the patients. 
In a worldwide report of “the burden of health care associated infection” from 
1995-2010 prevalence of infection was 7.6% in high income countries. Every year 
among 41,31,000 patients about 45,44,100 episodes of health care associated infections 
are seen in Europe. Prevalence of “health care associated infections” increases from 57% 
to 191%. Surgical site infections are higher in low and middle income countries. The 
incidence of surgical site infections ranges from 1.2 to 23.6 per 100 surgical procedures. 
In developed countries, “surgical site infection” varies between 1.2% to 5.2%. The 
infection rate of post operative patients may increase after the long term stay in the 
hospital. Several studies have reported that over 50% of “surgical site infections” have 
been manifested post discharges. Prevalence of ICU acquired infections ranged from 
4.4% to 88.9% with the episodes of 42.7 per 1000 patients per day. The frequencies of 
ventilator associated pneumonia, central line associated infections are high in USA and 
Germany as compared to other countries.  
From one person to another person, if an infection can be transmitted it is called 
communicable disease (Tweeten 2009). The pathogens can multiply and cause further 
signs and symptoms, the infection is called symptomatic. The clinical signs and 
symptoms may not be present; the illness is called as asymptomatic. The direct 
transmission of infection from skin to the blood from the percutaneous exposure, the 
source of infection is asymptomatic (CDC, 2010). 
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Critically ill ICU patients have invasive catheters, devices or they may undergo 
surgical treatment needed to improve the quality of care from the health workers. 
Adequate staff is necessary to perform a good quality care to the patient. Intensive care 
unit should be constructed in such a way so as to perform for daily activities and also the 
surface should be easy to clean near sink. 
Inspite of serious efforts by infection control professionals, infection remain a 
major unwanted side effect of healthcare, it often causes serious harm to patients from 
the staff of the hospital.  Hospital outbreak of infections is due to organisms such as 
salmonella, shigella, meningococcal and MRSA. As part of the control on the outbreak, 
the organisms may prompt a search for carriers among personnel. All over the world, 
gloves, gowns, mask, eye shields are ultimately the part of hospital biomedical waste 
after the usage. Infection is spreading through the health workers to patients, visitors to 
patients, worker to worker. Infection control studies suggest that health care workers are 
practicing only half of the precautions to prevent the infection. Each staff should follow 
the standards, policies, and protocols based on the CDC guidelines before carrying out 
the activities. Hospital acquired infection is spreading because of increased resistance of 
micro organisms to antimicrobials, prolonged hospital stay , factors related to infectious 
agents like virulence, antimicrobial resistance, the host, ICU admissions, invasive 
procedures, hospital devices used and hospital stay. A nurse should strengthen the 
patients to apply standard precautions when providing care to all the patients. The most 
important measure is to practice hand washing before touching the patient. The mask and 
goggles should be worn for potential splashes of blood and body fluids on the face. 
           US department of health and human services (2009) reported that all the 
hospital acquired infection in hospitals are more than 75%  caused by four types of 
infections namely Urinary tract infection rate is (34%), surgical site infection rate  
(17%), blood stream infections  (14%), ventilator associated pneumonia  (13%).  
3 
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                   Fig.1: Percentage distribution of hospital acquired infection. 
According to CDC (2009), (5%) to (10%) of hospitalized patients develop 
hospital acquired infection. They estimated 99,000 deaths were identified in hospitals 
and 1.6 million to 3.8 million infections occurred in long term care facilities. In western 
Europe, the percentage of patients who develop hospital infection is similar to that in the 
United States. About 16 million added hospital days and 37,000 deaths are added each 
year in Europe because of hospital acquired infections. 
Worldwide statistics of infections in post operative cardiac patients in 19th
century Ignaz Semmelweis and Joseph Lister became the pioneers of infection control by 
introducing the surgical infections. The mortality rate of infections was 70-80%. The 
overall hospital acquired infections remained very high, that resulted in the burden of 
diseases. In 2007, the US centres for disease control estimated the cost of surgical site 
infections proved that the additional bed occupancy is the one relevant factor for 
infection. The economic burden of surgical site infections in Europe estimated the mean 
length of extended stay is 9.8 days. 
        Morbidity and mortality report of united states in central line associated blood 
stream infection(2008-2009)   The CDC report based on 2013 data stated that 46
percent decrease in CLABSI between 2008 and 2013. A 19 percent decrease in SSIs 
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related to the 10 select procedures tracked in the report between 2008 and 2013. 6 
percent increase in CAUTI between 2009 and 2013; although initial data from 2014 
seem to indicate that these infections have started to decrease. 8 percent decrease in 
hospital-onset MRSA bacteremia between 2011 and 2013. A 10 percent decrease in 
hospital-onset clostridium difficile infections between 2011 and 2013. The 2009 
calculations, stated that the CLABSI rate was multiplied by 0.817, yielding a rate of 3.64 
CLABSIs per 1,000 central line-days  
         The rate of infections before the routine use of prophylactic antibiotics were  
1-2% or less for common wounds, 6-9% for the clean contaminated wounds, 13-20% for 
the contaminated wounds and (40%) of infection present for dirty wounds. The United 
States national nosocomial infection surveillance system hospitals reported that clean 
wound was (2.1%), clean contaminated was (3.3%), contaminated was (6.4%) and dirty 
wound was (7.1%). The skin is having various types of bacteria. Staphylococcus aureus 
is the main bacteria which were affected around 50% in the skin. Evidence shows that 
the preoperative preparation with chlorhexidine was decreasing the bacteria on skin by 
80-90%. 
World Health Organization (WHO) (2009) estimated that surgical site 
infections develop in 2%-5% of the 16 million patients undergoing surgical procedures 
each year. (24%) of people were affected with nosocomial infections. The problems in 
developing countries aggravated where resources are scarce and also the shortage of 
staffs. 
Based on the Indian statistical data JY Batia (2009) conducted a study about 
postoperative wound infection in patient undergoing coronary artery bypass graft 
surgery. The parameters of the study were age, sex, obesity, hypertension, diabetes, 
myocardial infarction, chronic renal failure, previous surgeries, alcohol consumption, 
smoking, length of pre and post operative hospital stay, antibiotic prophylaxis, MRSA 
screening and duration of surgery. Result revealed that 18.86% developed surgical site 
infections. 75% of people were affected with leg wound infections and forearm sites 
were 3.44%. Around 50% of cases needed to change the antibiotics during surgical site 
infections. The average cost of treatment for mild infection was 3.8%, moderate infection 
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was 14.7% and severe infection was 29.4%. The post operative hospital stay duration of 
patients developed with infection was higher.  
            Tweet (2011) conducted a study about the burden of infection in India. Around 
190,000 deaths were found in each year due to sepsis. All India institute of medical 
science in New Delhi were found that 140 of 1,253 patients had nosocomial infections. 
In Goa, 493 patients in a tertiary hospital found that 103 peoples were affected 
nosocomial infections. 
            JY Bhathia (2006) surgical wound infection is one of the important cause of 
morbidity and mortality after the coronary artery bypass graft (CABG). The aim of the 
study was to identify the post operative wound infections. Results revealed that 615 
patients participated in the study. 116(18.86%) of them developed surgical site infections 
(SSI). Sternum wound infection was 75%, leg infection was 21.3%. SSI reduced 50% of 
people with the help of antibiotics. 3.8% had mild infections, 14.7% had moderate 
infections and 29.4% had severe infections. The duration of increased hospital stay for 
post operative cardiac patients who developed infection was significantly higher. The 
length of increased hospital stay was 57% and cost of treatment was 42%. The study 
concluded that the overall rate of surgical site infection was 18.86% and the incidence of 
surgical site infection was between 2% to 20%. Around 75% of people had sterna site 
infection. The major pathogen for this study was staphylococcus epidemidis (42.24%) 
and staphylococcus aureus (15.5%). The other remaining infection was gram negative 
organisms (12.06%) and mixed infections (8.6%). 50% of people were affected with 
MRSA and 22.4% of them had severe infections.  
             Chen LF (2012) Outcome of infection in post operative infections following 
cardiac surgery results in major complications. Major post operative infections were 
identified in 341 patients out of 10,522 patients was 3.2%. Staphylococcus aureus were 
found in 52.5% of patients, gram negative bacilli were found in 24.3% and other 
pathogens were found in 23.2%. Mortality rate were more in patients with major post 
operative infection in cardiac patients. The percentage of mortality rate was 8.5%. 
              Kanafani (2009) conducted a study to assess the risk factors of post operative 
infections for staphylococcus aureus and chest wound infections after cardiac surgery 
6 
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which results in significant morbidity and mortality.  Results revealed that 1.3% of 
patients developed staphylococcus aureus blood stream or chest wound infections within 
90 days after the cardiac surgery. There are more than 30 million major surgeries which 
were performed in hospitals each year in the United States of America. Approximately 
6% of post operative complications increasing after the non cardiac surgeries and more 
than 30% of patients were getting high risk surgery infections. The most common 
complications after the cardiac surgery is surgical site infections. 
          The CDC healthcare-associated provided an updated national estimate of the 
overall problem of HAIs in U.S. hospitals. The survey found that on any given day, 
about 1 in 25 hospital patients has at least one healthcare-associated infection. There 
were an estimated 722,000 HAIs in U.S acute care hospitals in 2011. 
About 75,000 hospital patients with HAIs died during their hospitalizations.  

1.2 SIGNIFICANCE OF THE STUDY 
Mimox O, Villemineys, (2007) conducted a study to assess the efficiency of 
chlorhexidine – the alcohol based povidine iodine than the aqueous povidine iodine for 
skin infection at catheter sites. Before the insertion of central venous catheter into the 
jugular vein, the skin was disinfected with 5% povidine solution with 70% ethanol. The 
dressing changes every 72 hours. The result of the study revealed that povidine iodine, 
chlorhexidine based solution decreased 50% incidence of catheter colonization. The 
study concluded that chlorhexidine solution should be used as the replacement for 
povidine iodine formulations to prevent catheter associated infections. 
Praveen Muthur (2010) conducted a study to assess the improper waste 
management which is generated in health care facilities .Exposure of biomedical waste 
management is having serious threat to the environment.  
Fink.R (2012) conducted a study to assess the infection prevention practices 
among nurses by wearing gloves (97%, hand washing (89%) and the use of no touch 
insertion technique (73%). The study reported (4%) never using catheter securing device. 
Around (43%) of hospitals provided daily urethral meatus care. (64%) of hospitals 
provided the training programmes to the staff nurses for the aseptic techniques; moreover 
7 
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only 56% of hospitals practice catheter associated urinary tract infection prevention 
practices.  
CDC health care associated prevalence survey (2015) The current statistical 
data of overall hospital acquired infections in post operative cardiac patients on 2015 is 
very high. Hospital acquired infections after cardiac surgeries shows that less than 1% of 
septicaemia and deep sternal wound infection and less than 5% for pneumonia. In 
California, central line associated blood stream infection rate suggest that for acute 
critical care unit in 2013 was1.9% and in step down adult was 0.75% and post operative 
cardiac intensive care unit was 0.46%. The current CDC national and state health care 
associated report based on 2013 is, 46% decrease central line associated blood stream 
infection between 2008 and 2013. 19% decrease in surgical site infections. 10% increase 
in catheter associated urinary tract infection between 2009 and 2013. 
Ioana Lola (2011) conducted a prospective study to assess the predisposing 
factors for post operative infections among 172 patients following open heart surgery. 
The aim of the study was to collect the risk factors of pre, intra and post operative 
variables for the development of nosocomial infections that underwent open heart 
surgery. Results revealed that infections occurred 24 (13.95%) out of 172 patients. 8 
(4.65%) had superficial wound infections at the sternotomy site. 5 of them had (2.9%) 
central venous catheter infection, (2.32%) of patients had pneumonia, 9 (5.23%) of them 
had bacteremia, one patient (0.58%) had mediastinal infection and urinary tract infection. 
The mortality rate of infection was 25% among patients undergone cardiac surgery. The 
duration of mechanical ventilator was increasing the rate of infection among 67 (2.79%) 
and 11 (16.4%) patients had high risk infection due to readmission. The study concluded 
that the duration of long stay and readmission are the independent risk factors of 
infection for the postoperative cardiac surgical patients. Patient with diabetic mellitus is 
5.9 times higher the risk of acquiring infection and increased 30% for everyday on 
mechanical ventilation, 8.6 times higher in patients who is readmitted to the intensive 
care unit. 
During my postings across different hospitals researcher came across certain 
practices among all paramedics that were in fact contributing a great deal to the 
8 
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prevalence of infection among patients. This made the researcher streamline the topic to 
assess the practice among nurses caring for post operative cardiac patients as the major 
cause of infection post operatively. It was due to infection acquired during their stay post 
operatively. Certain practices observed from the paramedics caring post operative 
patients were really alarming and I really wanted to assess whether these practices were 
because of their lack of knowledge on infection control measures or was it of their poor 
attitude towards it. This made me undertake this study to assess the effectiveness of 
knowledge and practices regarding infection control measures for post operative cardiac 
patients among staff nurses at selected hospital Chennai. 
1.3 STATEMENT OF THE PROBLEM
An experimental study to assess the effectiveness of planned teaching programme 
on knowledge and practice regarding infection control measures for post operative 
cardiac patients among staff nurses at selected hospital in Chennai. 
1.4 OBJECTIVE OF THE STUDY
1. To assess the pre and post test level of knowledge and practice of infection 
control measures among staff nurses. 
2. To correlate the level of knowledge and practice of staff nurses regarding 
infection control measures. 
3. To assess the effectiveness of planned teaching programme on knowledge and 
practice of staff nurses regarding infection control measures. 
4. To associate the mean differed level of knowledge and practice regarding 
infection control measures with selected demographic variables of staff nurses. 
1.5 OPERATIONAL DEFINITION 
Effectiveness 
It refers to the extent to which the planned teaching programme on infection 
control measures for post operative cardiac patients has brought changes in the level of 
knowledge and practice of staff nurses which was elicited by Self administered 
questionnaire and Nurses Performance Observational check list. 
9 
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Planned Teaching Programme 
It is an educational package which was designed by the investigator to enhance 
the knowledge and practice of staff nurses regarding infection control measures which 
included hand hygienic practices, personal protective equipments, care of invasive lines, 
prevention of ventilator associated pneumonia, surgical site infection, catheter associated 
urinary tract infection and biomedical waste management by using various methods of 
teaching such as lecture, demonstration and exhibition. 
Knowledge 
It refers to awareness and understanding of staff nurses regarding infection 
control measures of post operative patients which was measured by using self 
administered questionnaire. 
Practice 
It refers to the skills of the staff nurses in performing the routine activities and 
standard precautions to prevent and control the infection of the post operative cardiac 
patients which will be assessed by nurse’s performance observational check list. 
Infection Control Measures
The routine activities and procedures to be carried out by the staff nurses to 
prevent the infection among post operative cardiac patients which included hand 
hygienic practice, personal protective equipments, care of invasive lines, prevention of 
ventilator associated pneumonia, surgical site infection, catheter associated urinary tract 
infection and biomedical waste management  
  
Post operative cardiac patients 
            Post operative cardiac patients who have undergone cardiac surgeries at Madras 
Medical Mission Hospital. 
Staff Nurses 
A registered nurse with diploma, degree or PG qualifications working in the post 
operative cardiac care unit with less than 1 year of experience. 
10 
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1.6 HYPOTHESES
NH1- There is no significant difference between pre and post level of knowledge and 
practice regarding infection control measures among staff nurses. 
NH2- There is no significant relationship between post test knowledge and practice on 
infection control measures among staff nurses. 
NH3- There is no significant association of mean differed knowledge and practice with 
selected demographic variables of staff nurses. 
1.7 ASSUMPTION
1. Post operative cardiac patients are prone to get infection. 
2. Staff nurses are with the patients round the clock and they need to be updated 
with continuous education and practical skills on infection control measures.  
1.8 DELIMITATION 
This study was delimited to the period of 4 weeks 
1.9 CONCEPTUAL FRAMEWORK 
                Conceptual frame work adopted for this study is based on the Context, Input, 
Process, Product (CIPP) evaluation model and Kirkpatrick’s learning evaluation model.  
Context Input Process Product evaluation model was developed by Daniel L Stuffle 
Beam in 1996 and further updated throughout the years with update 2002. It is a 
comprehensive frame work for guiding evaluation of programmes, project, personnel, 
products and systems. 
Kirk Patricks learning evaluation model was developed by Donald L Kirk Patrick 
in 1954 and was published in his book in 1994. It demonstrates evaluating the 
effectiveness of training programme in a sequence of steps.  
                 
GENERAL CONCEPTS OF CONTEXT INPUT PROCESS PRODUCT (CIPP) 
EVALUATION MODEL. 
Context input process product evaluation model is applied to educational and 
training programmes  
11 
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Context: (what needs to be done?) 
The context input process product evaluation model establishes the goals of the 
programme. At this stage, the needs of the beneficiaries are identified.  
Input: (How it should be done) 
            The suitable strategies of the programme execution are identified. 
Process: (Is it being done)  
The execution of the training programme is observed. 
Product: (Did it succeed) 
            Product measures the outcome, the impact and react of the training programme 
and its effectiveness to fulfil the objectives. 
GENERAL CONCEPTS OF THE KIRK PATRICK’S LEARNING 
EVALUATION MODEL 
Level-1(reaction) 
            To what degree participants react favourable to learning environment and what 
they think and feel. 
Level-2 (learning)  
To what degree participants acquire the intended knowledge, skills and attitudes 
based on their participation in the learning environment. 
Level-3 (behaviour) 
To what degree participants apply, what they have learnt when they are back on 
the job 
Level-4 (results) 
To what degree predetermined targeted outcomes occurs as results of learning 
events. 
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APPLICATION OF INTEGRATED CONTEXT INPUT PROCESS PRODUCT 
EVALUATION MODEL AND KIRKPATRICKS LEARNING EVALUATION 
MODEL FOR THE PRESENT STUDY
Context and reaction 
It comprises the concept of context from CIPP model and reaction from Kirk 
Patrick’s model. Here the researcher assess the demographic characteristics of nurses and 
obtains informed consent to participate in this study. 
            The researcher also assess the pre-test level of knowledge as part of the learning 
and pre-test level of practice as part of the behaviour in the concepts by means of self 
administration questionnaire and nurses performance observational check list 
respectively. Here the researcher identifies the learning needs of staff nurses regarding 
the infection control measures and establishes the goals of the programme. 
Input and process 
 It comprises of input and process from CIPP model and learning and behaviour 
from Kirk Patrick evaluation model. Here after identifying the learning needs, the nurse 
researcher develops the planned teaching programme which comprises of 
• Information transfer 
• Demonstration 
• Exhibition 
After the validation of the planned teaching programme the same was 
administered for the staff nurses. During this process the staff nurses learnt the aspects of 
infection control and changes in their behaviour (practice) takes place.  
Product and result  
The concept of product from CIPP model and the result from kirk Patricks model 
was integrated. Here the nurse researcher evaluates to what degree the staff nurses 
acquired the intended knowledge (learning) and practice (behaviour) in the post test after 
the planned teaching programme. 
If the learning (knowledge) and behaviour (practice) is adequate, they will be 
subjected to enhancement and if it is inadequate or moderately adequate they will be 
subjected to reinforcement. 
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CHAPTER – 2  
REVIEW OF LITERATURE
 A review of related literature enables one to get an insight into the various 
aspects of the problem under study. It covers aspects of the problem promising 
methodological tools, throws light on ways to improve the efficiency of the data 
collection and suggestions. How to improve or increase the effectiveness of data analysis 
and interpretation. Review of literature is therefore an essential step in the development 
of the research project.  
The literature review of this chapter is to present a critical appraisal of the 
literature to determine the knowledge of nurses to provide a quality care and practices of 
infection control measures. A literature search was conducted using Pubmed, CINAHL, 
Medline, for nursing research articles utilizing key search terms of hand hygiene, 
personnel protective equipments, ventilator associated pneumonia catheter associated 
UTI prevention practices, surgical site infection prevention practices, care of invasive 
line practices and biomedical waste management practices. 
The review of literature is divided in to two parts
2.1 Part I Literature related to prevalence of infection among post operative cardiac 
patients. 
2.2 Part II Literature related to various infection control measures for post operative 
cardiac patients. 
2.3 Part III Literature related to knowledge and practice on infection control measures 
among staff nurses 
2.1 Part I- Literature related to prevalence of infection among post operative 
cardiac patients. 
Lee MB, Greig GD (2013) conducted a study to review the nosocomial 
salmonella out breaks. The aim of the study was to identify the mode of transmission 
morbidity and mortality patterns. Sample size of the study was 52. Results revealed that 
most frequent route of transmission was through food. Improving good food practices 
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may reduce the nosocomial infections. Outbreaks from the hospitals mostly from food 
borne. 
Jonkers (2006) conducted a study to assess the prevalence of post operative 
wound infection among 1885 patients who had undergone the cardiac surgery. The data 
was collected from the medical records, bacteriological results and systemic observation 
by infection control nurses and from the help of out- patient clinic. Findings revealed that 
4.7% of patients were diagnosed to have surgical wound infections during 30 days of 
hospitalization. The study concluded that long stay of patients in hospital will improve 
the nosocomial infections. 
Kawalec A (2014) conducted a study to assess the compliance with the hygiene 
procedure among 112 medical faculty students by using the anonymous survey. The 
components of survey included the frequency of disinfection on hands and stethoscope, 
changing clothes into clean ones, compliances with recommendations for health care 
workers and subjective assessment of disinfectants in the hospital. Results revealed that 
35.7% of students did not disinfect their hands before each patient examination. The 
study concluded that students with hand hygiene now and the future work provide easy 
method to prevent the infection.  
Kollef MH (2006) conducted a prospective cohort study to assess the impact of 
nosocomial infections on 605 patients outcome following cardiac surgery in barnes-
jewish hospital. The aim of the study was to evaluate the relationship between the 
nosocomial infections and clinical outcomes following cardiac surgery and to identify 
the risk factors for the development of nosocomial infections. The result revealed that 
131 (21.7%) patients acquired nosocomial infection following cardiothoracic surgery. 
5% of patients were died during their hospitalization. Mortality rate of hospital acquired 
infection for patients (11.5%) was significantly greater than the mortality rate of patients 
not having nosocomial infection (3.2%). The study concluded that reducing the hospital 
stay can prevent the nosocomial infections following cardiac surgery and can subtatially 
improve the patient outcomes. 
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2.2 Part II- Literature related to infection control measures. 
Alice Park (2013) conducted a study to assess the use of gloves and gowns by 
the visitors to stop the spread of infection among 26,000 patients in intensive care unit. 
The aim of the study was to collect the swabs from the patients to find the MRSA 
infection. Results revealed that 40% of MRSA infections dropped down by the use of 
universal precautions. The study concluded that wearing gown and gloves by the health 
care workers can prevent the nosocomial infections.
Seibert DJ (2014) conducted a cross sectional study to assess the knowledge, 
perception, and practice prevention of MRSA transmission with the use of gloves and 
gown among 276 medical, nursing, allied health and support service staff in acute care 
settings. Results revealed that hand hygiene, gowning and gloving found lower rate of 
adherence among the health care workers. The study concluded that improvement of 
knowledge can prevent the infections. 
           Tomas ME (2015) conducted a quasi experimental study to assess the prevalence 
of contamination of health care personnel during the removal of personal protective 
equipments among 435 samples. The aim of the study was to determine the frequency 
and site of contamination on the skin with the removal of personal protective 
equipments. Results revealed that 52.9% of them had contamination during the removal 
of gloves and gowns. The study concluded that practice of frequent use of gloves and 
gowns reduce the risk of contamination during the removal of personal protective 
equipments. 
           Kilinc Balci (2015) conducted a study to assess the use of isolation gowns in 
health care settings. Results revealed that personal protective equipments prevent the 
transmission of infectious disease in certain settings. The study concluded that health 
care workers have lack of knowledge about the performance of personal protective 
equipments. 
           Roghmann MC (2015) conducted an observational study to assess the 
transmission of MRSA to gowns and gloves among 403 health care workers. Results 
revealed that 113 health workers found MRSA. 24% of health care workers had glove 
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contamination than the gown contamination. The study concluded that more contact with 
the infected materials increase the risk of infection. 
          Guo YP (2014) conducted a study to assess the rate of contamination during the 
removal of personal protective equipments among 50 participants. Results revealed that 
nurses and senior staff nurses had contamination while removing their gloves, gown and 
shoes. Video demonstration of CDC guidelines was shown to the nurses. the study 
concluded that the effect of gown, glove removal, discarding personal protective 
equipments should be done carefully can prevent the infections. 
            Jayaraman SP (2014) conducted a prospective study to assess the hand hygienic 
compliances does not predict the rate of resistant infections among 1000 critically ill 
patients, tracked in monthly audit and anonymous observers, was from an infection 
control database. The data were collected before 6 months  and after 12 months of 2011 
outbreak of multi drug resistant acenitobacter in the surgical intensive care units. The 
findings revealed that the median rate was 100% before and 97.6% was after the 
outbreak, p=0.93. In none of the ICU  rate of hand hygienic compliance there is increase 
in response to the outbreak of multi drug resistant acenitobacter. The study concluded 
that infection control tactics other than hand hygienic compliance play a crucial role in 
preventing the transmission of nosocomial infections. 
Macintyre CR (2015) conducted a randomised clinical trial study to assess the 
prevention of health care infections. Face mask was recommended to prevent 
transmission of droplets and respirators for respiratory aerosols. The clinical practice 
enriched the concepts of droplets and airborne transmission recently shown to be more 
complex than previously thought. In the health care settings, the face mask were used for 
the protection of respiratory system. The result revealed that the face mask and hand 
hygiene can prevent the respiratory associated infections.  
Mischike C Verbeek JH (2014) conducted a randomised control trial study to 
assess the prevention of injuries and infections by wearing the gloves or extra gloves by 
health personnel. The aim of the study was to assess the benefits and harms of wearing 
gloves during procedures. 34 randomised control trials participated out of 6890 
participants and they reported 46 intervention control trials. Check list were used to 
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assess the staff nurses. The study concluded that the use of double glove can prevent the 
infections. 
            Ganczak M, Szych Z (2007) conducted a survey study to evaluate the self 
reported compliance about personal protective equipment among 601 surgical nurses 
from randomly select hospital in urban and rural area by using confidential 
questionnaire. the results revealed that not only the  compliance was high for glove use 
(83%) but also lower for protective eye wear (9%) and only 5% of them were using 
routinely gloves, mask, protective eye wear and gowns while doing procedures. 37% of 
nurses complained about the non- availability of personal protective equipments. The 
study concluded that wider implementation, evaluation and training programmes will 
improve the practice of using personal protective equipments. 
Chia SE (2005) conducted a study to assess the use of personal protective 
equipment among 14,554 health care workers in public health care sector hospitals and 
primary health care poly clinics during the outbreak of sever acute respiratory syndrome 
(SARS) by using self administered questionnaire. Results revealed that 70.3% of doctors 
and nurses were responded. Around 32.5% of doctors, 48.7% of nurses and 77.1% of 
administrative staff answered that surgical mask is useful to protect the severe acute 
respiratory syndrome. The study concluded that the use of face mask can able to prevent 
the respiratory infections. 
Picheansanthian (2015) conducted a quasi experimental and descriptive study to 
assess the prevention of transmitting infection with the utilization of gloves by the health 
workers. The aim of the study was to evaluate the clinical use of glove in the prevention 
of cross infection. The results revealed that the gloves were overused and misused by the 
health care workers. The use of gloves by the health care workers is less. The study 
concluded that gloving can reduce the contamination of hands.  
2.3 Part III- Literature related to knowledge and practice on infection control 
measures among staff nurses 
Tartari E (2011) conducted a study to assess the pre-educational intervention 
survey of health care practitioner’s compliance with infection control measures in 
cardiothoracic surgery. They used a structured observational method to collect the data 
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about infection control practices for 155 healthcare practitioners. Findings revealed that 
inadequate practices of infection measures related to environmental disinfection and 
hand hygiene increases the rate of superficial and deep surgical site infections by 16.4% 
including both sterna and harvest site infections. The study concluded that poor practices 
of infection control by non scrubbed personnel in cardiac surgery resulted in high 
surgical site infection rates. 
Wilson M, Wilde M, Web ML (2012) conducted a study to assess the 
prevention of catheter associated urinary tract infection with long and short term 
indwelling catheters. The aim was to prevent the complications of indwelling catheters 
and to give education to the staff for the catheter use, insertion of catheters, catheter care, 
securement, closed drainage system use, irrigation of bladder, frequency of changing the 
catheters and use of antiseptic solutions in the drainage bags. The study results revealed 
that  routine changes of catheter in every 6th day reduce catheter associated urinary tract 
infection. Use of sterile techniques, antiseptic solutions, during catheter care reduces the 
urinary tract infection. The study concluded that catheter associated urinary tract 
infection control training program is an essential element to prevent the infection among 
staff.  
Beggs CB, shepherd SJ (2008) conducted a study to assess the frequency of 
increasing hand washing by the staff to commensurate reductions in staphylococcal 
infections in the hospital. The aim of the study was to assess the improper hand hygiene 
which can lead to staphylococcal infection. Result revealed that 50% people were doing 
improper hand hygienic practices. The study concluded that hand hygiene is an effective 
control measures. 
Koutzavekiaris, (2011) conducted a study to assess the knowledge and practice 
of staff nurses to prevent the central venous catheter infection by using questionnaire and 
observational checklist among 345 nurses. The aim of the study was to conduct the 
survey on theoretical knowledge and practice of intensive care unit nursing staff about 
central venous catheter related infections. 13.6% of staff answered all questions 
correctly. 40% had been trained for central venous catheter related infections. The 
practice of central venous catheter care of staff nurse being higher scores on the part of 
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maintenance. The study concluded that there is a need for increasing the knowledge and 
practice of staff nurses working in intensive care unit. 
Mimoz, Moreira R (2010) conducted a study to assess the practice of central 
venous line care in surgical intensive care unit among 124 nurses by using questionnaire. 
The aim of the study was to identify the knowledge and application by nurses in French 
university hospital intensive care units. Forty one senior nurses and 53 juniors were 
answered. Result revealed that 10% answered to change the central venous dressing 
every day,49% answered every 2 days, 29% were answered every 4th day by using same 
antiseptic solutions.78% answered to use semi-permeable transparent dressing. 32% of 
them said to change the catheter line after the administration of blood products. The 
study concluded that the maintenance of central venous catheter insertion is not still 
known to the people. 
Hatler C, Buckwald L (2009) conducted an exploratory study to assess the 
knowledge and practice  of central venous catheter care in intensive care unit. The aim of 
the study was to evaluate the evidence based practice in care of central venous catheter 
and the knowledge of infection control practices. The researcher selected convenience 
sample to collect the data. Result revealed that few of the transparent dressing and 
chlorhexidine dressing is used to prevent the infection. 
Haycock C (2006) conducted a retrospective study to assess the implementation 
of evidence based practice findings to decrease postoperative sternal wound infections 
following open heart surgery. The objective of the study was to decrease the preoperative 
and postoperative incidence of sternal wound infections by the examination and changes 
of current practices undergoing open heart surgery. Peer education programme 
conducted to the staff nurses.  Findings revealed that the absence of common causative 
organisms following the implementation of evidence based practice changes.  The study 
concluded that the outcomes enhanced when nurses collaborate with all stakeholders in 
the practice improvement initiative. 
Weltering R (2011) conducted a study to assess the hospital hygiene skills of 
184 physicians and staff nurses by using structured questionnaire and observational 
checklist. Findings revealed that 7 out of 10 knowledge questions were answered about 
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hand hygiene. 74% of persons were demonstrated proper hand hygiene and 66% of 
persons were not wearing any jewellery on their hands. There was no significant 
difference present between nurses and physicians. The study concluded that the 
application of the method provided additional information on hand hygiene skills of their 
staff members.    
Hautemaniere A (2010) conducted a direct observational prospective study to 
assess the factors associated with poor hand hygiene of hospital workers using an alcohol 
based hand gel and the effect of an education programme among 3067 professional 
nurses. Findings revealed that the effectiveness of hand hygiene were highly associated 
and wearing rings , bracelets, watch , long nails were associated with ineffective hand 
rub use. The study concluded that educational programmes can significantly improve in 
using hand rub and hand washing compliance.  
Maheshwari V (2014) conducted a cross sectional study to assess the knowledge 
and attitude regarding hand hygiene among 160 residents and nursing staff to identify the 
areas of gaps in their knowledge and attitude  in a tertiary health care settings of Bhopal 
city. Results revealed that significant difference was observed regarding most frequent 
source of germs responsible for health care associated infections among residents and 
nurses. The study concluded that repeated training needs regarding the hand hygiene 
practice among residents and nurses to provide current knowledge in the area of 
behavioural changes and practices leading to reduce the nosocomial infections. 
Abd Elaziz KM (2009) conducted a cross sectional descriptive and observational 
study to assess the knowledge, attitude and practice of hand washing among 2189  health 
care workers by using self administered questionnaire. The study was conducted for 6 
months. The findings revealed that having a short contact time and improper drying were 
the most common errors that lead to improper hand washing and the mean score of 
knowledge was more higher in nurses than the doctors. Concluded that most of the 
nurses believed that administrative orders and continuous observation can improve hand 
washing practices and also institutional support is important to improve the practices.  
Sodhi K (2013) conducted a study to assess the knowledge of infection control 
practices among 100 intensive care nurses in a tertiary hospital the data was collected by 
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self administered questionnaire. The result revealed that the overall knowledge and 
awareness regarding infection control practices were excellent. The study concluded that 
the infection control knowledge among the nurses was good and there is still need for a 
wide scope of improvement with regular educational programs.  
Aiello (2009) conducted a cross sectional survey to assess the knowledge, beliefs, 
perceptions on hand hygiene practices among 392 nurses by using questionnaire. The 
findings revealed that positive perceptions, beliefs regarding the effectiveness of 
infection control in nursing homes were reported appropriate glove use is necessary after 
the hand washing. The study concluded that in-service educational programme is 
necessary in nursing homes to prevent the surgical site infections. 
Nair (2014) conducted a cross sectional study to assess the knowledge, attitude 
and practice of hand hygiene among 98 medical and 46 nursing students in tertiary health 
care centre by using self structured questionnaire. Results revealed that 9% of 
participants had good knowledge on hand hygiene. The study concluded that nursing 
students knowledge and practices were significantly higher than the medical students.  
Patarakul K (2005) conducted a cross sectional study to assess the hand hygiene 
compliance and attitude of health care workers and visitors in the intensive care units by 
using self administered questionnaire for two week period. The results revealed that 
overall hand hygiene compliance obtained from the study was less than 50%. The study 
concluded that the knowledge, attitude and beliefs of health care workers and visitors 
hand hygiene compliance had to be improved. 
Ho SE (2013) conducted a descriptive cross sectional study to assess the nurses 
to measure the knowledge and compliance about the hand hygiene among 84 registered 
nurses from intensive care unit by using the self administered questionnaire. The findings 
revealed that there were no significant differences between knowledge and hand hygiene 
compliances. The study concluded that nurse’s compliances to hand hygiene practice and 
knowledge was good. High motivation is required for infection control team to improve 
the hand hygienic practices. 
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Acharya A.S (2013) conducted a cross sectional study to assess the knowledge 
and practice of standard precautions for infection control among 293 nurses in a tertiary 
hospital by a semi structured questionnaire. The result revealed that 97.9% of nurses had 
poor knowledge on standard precautions and 189(64.5% of nurses had inadequate 
knowledge on transfusion of blood borne pathogens, 58.7% used gowns and gloves very 
often during the procedure. The study concluded that major gaps present between the 
knowledge and practices of nurses regarding standard precautions. 
Suchitra JB (2007) conducted an experimental study to assess the impact of 
knowledge, attitude and practice of nosocomial infection among 150 health care workers 
by using self administered questionnaire. The results revealed that nurses had poor 
knowledge during pre-test. Education programme given to the staff. The study concluded 
that education has a positive impact on knowledge, attitude and practice.  
Allegranzi B (2013) conducted a quasi experimental study to assess the global 
implementation of multimodal strategy for the improvement of hand hygiene among 
21884 health care workers 5 countries by using questionnaire. Results revealed that 
health care workers knowledge improved after the educational programme. The study 
concluded that educational programme is needed for the health care workers in between 
their job. 
Nicolosi LN (2014) conducted a quasi experimental study to assess the
effectiveness of oral hygiene and 0.12% chlorhexidine gluconate oral rinse in preventing 
ventilator associated pneumonia after cardiovascular surgery. Each group consisted of 
150 patients. The findings revealed that no significant difference were observed between 
two groups. The risk of developing pneumonia after the surgery is high in control group. 
The study concluded that oral hygiene and use of chlorhexidine is effective in reducing 
the incidence of ventilator associated pneumonia. 
Murray MT (2013) conducted a retrospective cohort study of patients
undergoing cardiac surgery to assess the surgical site infections and blood stream 
infections among 552 cardiac surgical procedures through the observational tool. The 
aim of the study was to assess the risk factors and epidemiology of surgical site 
infections and blood stream infections. Findings revealed that overall 8.7% of surgical 
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procedures were complicated by surgical site infections and blood stream infections. 
Improper timing of antibiotics and excessive bleeding within the time of 24 hours of 
surgery to be significant predictors for surgical site infections. Extending the duration of 
arterial lines to be significant predictor for blood stream infections. The study concluded 
that surgical site infections and blood stream infections are the important complications 
after cardiac surgery in patients. 
Arrowsmith VA, Taylor (2014) conducted a randomised control trials study to 
assess the effect of presence and absence of nail polish and finger rings in surgical scrub 
nurses on post operative wound infection among 102 staff nurses by using check list. 
Result of the study revealed that nail polish and finger rings used to spread bacteria to 
the patients during pre operative, intra operative and post operative care. 
Schwebel C, Lucet (2012) conducted a study to assess the effectiveness of 
chlorhexidine impregnated sponges in prevention of catheter related infections in 
critically ill adults. The aim of the study was to assess the cost benefits of chlorhexidine 
impregnated sponge use. The researcher used randomised two way factorial dressing 
study for 1636 patients. The study showed that a chlorhexidine decreased the incidence 
of major catheter related infections. The result revealed that chlorhexidine impregnated 
sponge prevents the catheter related infections. 
Mimoz O, Villeminey S (2007) conducted a study to assess the use of 
chlorhexidine and  alcohol based povidine-iodine for central venous catheter care among 
538 random sample. Before catheter insertion, solutions were used for skin disinfection. 
Results revealed that 481 samples produced culture results which is compared to 
povidine iodine solution.  The study concluded that the use of povidine iodine prevents 
catheter associated infections. 
Huis A (2012) conducted a cluster randomised control trial study to assess the 
impact of a team and leaders-directed strategy to improve nurses adherence to hand 
hygiene among  2733 nurses in Netherlands. Observation tool used to assess the routine 
before and after care of patients. The analyses were done by using linear modelling 
techniques. Findings revealed that hand hygiene compliance in the team and leaders 
directed group were improved 53% in the short term. The study concluded that they 
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added the value of social influence and leadership in hand hygiene improvement 
strategies and also promised for improving team performance with other patient safety. 
Anargh V (2013) conducted a cross sectional study to assess the hand hygiene 
practices among 100 health care workers in a tertiary care facilities by using 
questionnaire. Findings revealed that the knowledge about hand hygiene practices was 
85% and 73% of health care workers believed that unclean hands are important route for 
the transmission of organisms. 21% of health care workers were missing the hand 
washing opportunities due to heavy work load, non availability, and inaccessibility of 
hand hygiene facilities which were the common reasons for non compliance and the 
availability of paper towel were low. The study concluded that improper hand wahsing 
by alcohol based rubs was very high. 
Galal YS (2014) conducted a study to assess the impact of infection control 
programme on knowledge, attitude and practice among 125 nurses in intensive care units 
at Cairo University hospitals by using a self administered pretest questionnaire and 
observational check list. Interventions given included health education sessions in the 
form of powerpoint and video presentations and post test were done. Findings revealed 
that a significantly higher level of knowledge present after post-test compared to pre-test. 
The study concluded that educational programme improves the nurses knowledge, 
attitude and practice.  
Akyol (2007) conducted a study to assess the hand hygiene among 129 nurses in 
Turkey by using questionnaire for knowledge and Fulkerson scale for practice of hand 
washing. The aim of the study was to identify the practices and opinion on hand hygiene. 
The results revealed that the nurses have poor level of knowledge about the quality of 
hand washing and not able to do hand washing due to heavy work. The study concluded 
that the nurses should improve their knowledge and practices to prevent the infection. 
Creedon (2006) conducted a quasi experimental study to assess the attitude, 
beliefs and knowledge of hand hygienic practices among 314 nurses, physiotherapist, 
doctors by using questionnaire and observational checklist. Findings revealed that out of 
51samples, 83% of knowledge was improved in hand washing. The study concluded that 
alcohol hand rub need to be provided at each patient bedside.  
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Silva (2014) conducted a descriptive correlational and cross-sectional study to 
assess the practice of hand hygiene among nurses, operating assistance by using 
questionnaire.  Aim of the study was to assess the practices of hand washing. The 
findings revealed that 43.7% of samples reported less knowledge on practice of hand 
washing technique.38% of nurses reported improper steps of hand washing and 43% of 
them were not practicing hand washing on time. The study concluded that most of them 
have not only good knowledge regarding the hand washing but also to improve the 
practice of hand washing on time.  
Salama MF (2014) conducted an interventional study to assess the effect of hand 
hygiene compliances on hospital acquired infections among staff nurses by using WHO 
hand hygiene protocol before and after hand hygiene in an ICU setting in a Kuwait. The 
results revealed that the overall rate of hand hygiene compliance by all the health care 
workers increased from 42.9% pre-intervention to 61.4% post intervention. The rate of 
blood stream infections decreases from 18.6 to 3.4 per 1000 central line. The rate of 
lower respiratory infections reduced from 17.6 to 5.2 per 1000 ventilators. The study 
concluded that infection control programme can improve the hand hygiene practices.  
Mathai AS (2011) conducted a prospective observational study to assess the 
efficacy of teaching for the improvement of hand hygiene compliance among nurses in a 
tertiary level intensive care unit by using self administered questionnaire and check list.  
Results revealed that most common reason for improper hand hygiene is lack of time 
(37%) and also the nurses shows significant improvement for hand washing after the 
intervention. The study concluded that teaching strategy can be useful for the 
improvement of hand hygiene. 
Nouira A, Ounis H (2008) conducted an experimental study to determine the 
evolution of hand washing rates among nurses in intensive care unit by using an 
observational checklist.  Results revealed that time is the problem for recontamination of 
the hands and 34% to 47.5% of nurses were not doing the hand washing on time. The 
study concluded that hand washing should improve in nurses to prevent the infection.  
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Tschudin Sutter S (2010) conducted a study to assess the hand hygiene in the
intensive care unit.  Result revealed based on the centres for disease control and 
prevention and world health organization guidelines on hand hygiene should be used 
alcohol based hand rub as the preferred means for routine hand antiseptics. Nurses have 
lack of knowledge regarding hand hygiene and risk of cross transmission of pathogens is 
barriers to good hand hygiene practices. The study concluded that increased use of hand 
rub for hand washing can prevent the nosocomial infection. 
Kumar R, Samrongthong R (2013) conducted a quasi-experimental study to 
assess the knowledge, attitude, and practice of health regarding the disposal of waste 
among 275 nurses at tertiary Care in metropolitan city of Pakistan by using self 
administered questionnaire. Findings revealed that the infectious waste disposal practices 
in hospital were not statistically significant. Doctors and nurses have good knowledge 
and practice regarding disposal of waste compared to paramedical and other sanitary 
staff. The study concluded that practices regarding infection control among health 
workers were not found up to the standards and also not following the CDC guidelines 
and rules of WHO. 
Mahfouz AA, E Gamal (2013) conducted a direct observational study to 
measure the compliance of  hand hygiene practice among 536 nurses in intensive care 
unit of Aseer central hospital by using standardized world health organization method for 
direct observation “ five moments of hand hygiene” approach. Findings revealed that the 
overall hand hygiene non compliance was observed in 41%. The study concluded that 
education can improve the hand hygiene skills to prevent the nosocomial infection. 
Ramon (2011) conducted a study to evaluate the quality of  hand hygienic 
technique among health care workers and the influence of wearing jewellery among 293 
health professionals on different shifts which studied with the fluorescent agent that 
allowed to determine the areas of contact with the solution. Findings revealed that in the 
fingers , thumbs, wrists were significantly lower than those obtained in other areas of the 
hand, being dirty in over 50% of the participants. The study concluded that the health 
care workers were not properly applying the technique of hand hygiene effectively. 
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CHAPTER – 3
RESEARCH METHODOLOGY
This chapter deals with the methodology adopted for the study. It includes 
design, setting, population, sample, sampling technique, and criteria for sample 
collection, tools and techniques for data collection, content validity of the tools, pilot 
study, and plan for data analysis.  
3.1 RESEARCH APPROACH 
The research approach used for the study was quantitative research approach
3.2 RESEARCH DESIGN  
The research design used for the study was pre-experimental one group pre test 
and post test design. 
Day 1 Day 1 Day 7 
O1 × O2
Pre-test Intervention Post-test 
3.3 VARIABLES OF THE STUDY 
3.3.1 Independent Variables 
Planned teaching programme on infection control measures.
3.3.2 Dependent Variables
Knowledge and practices regarding infection control measures. 
3.3.3 Demographic Variables 
Age, gender, education, duration of work experience, attendance of training 
programmes about infection control. 
3.4 RESEARCH SETTINGS 
The study was conducted at Madras Medical Mission Hospital Mogappair 
Chennai, which is a Cardiac speciality hospital with 281 beds and 25 post operative 
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cardiac care beds to provide intensive care to patients after surgery. The study was 
conducted in post operative Cardiac care unit of MMM hospital. 
3.5 POPULATION 
3.5.1 Target Population  
Staff nurses working in cardiac post operative intensive care units of Tamilnadu 
were the target population.
3.5.2 Accessible Population 
Staff nurses working in post operative cardiac care unit of MMM. 
3.6 SAMPLE 
Staff nurses who fulfilled the sample selection criteria. 
3.7 SAMPLE SIZE 
Sample size of the study was 40 
3.8 SAMPLING TECHNIQUE 
Sampling technique used by the investigator was non probability convenience 
sampling technique 
3.9 CRITERIA FOR SAMPLE SELECTION 
3.9.1 Inclusion Criteria 
Nurses who were having less than 1 year of experience. 
3.9.2 Exclusion Criteria  
Nurses who have undergone intensive training on infection control measures. 
3.10 DEVELOPMENT AND DESCRIPTION OF THE TOOL 
The tool consisted of two sections 
3.10a: Section A: Assessment tool 
           The tool was developed after a thorough review of literature, opinion from experts 
and from personal experience.  The assessment tool used for data collection was a self 
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administered questionnaire to assess the knowledge level and nurses performance 
observational check list to assess the practice level of staff nurses on infection control.  
The assessment tool for data collection consists of three parts. 
Part I- Demographic variables which include Age, gender, education, duration of work 
experience, attendance of training programmes about infection control measures. 
Part II- Self administered questionnaire to assess the knowledge of the staff nurses, 
regarding infection control measures. It consisted of 30 questions which included the 
following aspects such as general information on infection, hand washing, personal 
protective equipments, care of invasive lines, prevention of ventilator associated 
pneumonia, prevention of surgical site infection, prevention of urinary catheter infection, 
disinfection and sterilization, biomedical waste management. 
Part III- Nurses performance observational check list was used to assess the practice of 
staff nurses. The checklist consisted of 36 items under seven aspects like hand hygienic 
practices, personal protective equipments, care of invasive lines, prevention of ventilator 
associated pneumonia, surgical site infection, catheter associated urinary tract infection 
and biomedical waste management.  
3.10b: Scoring and interpretation  
Part II: Self-Administered Questionnaire 
              It consisted of 30 questions and had only one correct answer. Each correct 
answer was given with a score of 1 and wrong answer with a score of 0. The total score 
of the tool was 30. 
The total score was converted into percentage and interpreted as follows. 
• Inadequate knowledge - < 50% 
• Moderately adequate knowledge – 51%-75%  
• Adequate knowledge - >76% 
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Part III: Observational Check list 
             Checklist contained the list of activities to be carried out by the staff nurses 
while caring the patient. It consisted of 7 items with YES or NO options. The activities 
carried out by staff nurses were marked as YES options and weightage of 1 mark was 
given for each step and if the activities were not performed it was marked as NO option 
and weightage of 0 mark was given. The total score for practice was 36 and the same 
was converted into percentage and interpreted as follows. 
• Inadequate practice - < 50% 
• Moderately adequate practice – 51%-75%  
• Adequate practice - >76% 
3.10 c Intervention tool 
The intervention was designed to enhance the knowledge and practice on 
infection control measures among the staff nurses. 
The intervention included the following 
X1: Information transfer teaching 
X2: Demonstration on hand hygiene and personal protective equipments. 
X3: Exhibition on personal protective equipments and biomedical waste management.  
X1: Information transfer teaching 
Information transfer teaching was administered to the staff nurses after 
completing the pre test. The investigator insisted on the general information of  infection 
control measures, hand hygiene practice, personal protective equipments, prevention of 
ventilator associated pneumonia, prevention of catheter associated urinary tract infection, 
prevention of invasive line infection, prevention of surgical site infection, biomedical 
waste management by lecture and discussion with the help of power point presentation. 
It took nearly 30 minutes. 
X2: Demonstration on hand hygiene and personal protective equipments.
The demonstration of hand hygiene and use of personal protective equipment for 
the staff nurses was done within one day of information transfer teaching. It also took 
nearly 30 minutes. 
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X3: Exhibition on personal protective equipments and biomedical waste 
management. 
Exhibition on biomedical waste management and personal protective equipments 
was organized for the staff nurses. 
Personal protective equipments-exhibits were 
1. Shoe cover 
2. Cap  
3. Mask 
4. Gown 
5. Gloves 
Exhibits for biomedical waste management were waste segregation based on the 
following colour coding. 
1. Green 
2. Yellow 
3. Blue 
4. Red 
5. White 
3.11 CONTENT VALIDATION OF TOOL
                The content validity of the tool was established in consultation with 2 experts 
in the field of medicine and 4 experts in the field of nursing. Experts were requested to 
give their opinion and suggestions regarding relevance, appropriateness, accuracy, and 
degree of agreement in each item of the tool. The first draft of the knowledge 
questionnaire consisted of 25 questions and nurses performance observational check list 
consisted of 36 items, based on the suggestions and recommendations. 5 more items 
were added and two questions were modified in the knowledge tool. In the final draft, 30 
questions in the knowledge questionnaire and 36 items in nurses performance 
observational check list was present. 
3.12 ETHICAL CONSIDERATION 
 The study data collection process started after obtaining permission from the 
Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. Researcher also obtained permission from Head of 
33 

Infection Control Department. The following ethical principles were followed in the 
course of the study. 
Ethical Principle Action Carried out 
Principle of beneficence 
The study was beneficial for the 
participants as it enhanced the knowledge 
and infection control skill among staff 
nurses. 
Principle of respect for human dignity 
Those who were willing to participate were 
selected as samples for the study and right 
to withdrawn was ensured before data 
collection. 
Principle of confidentiality 
The information regarding the samples and 
their performance were kept confidential. 
Principle of informed consent 
Informed consent was obtained from all 
the samples selected for the study. 
3.13 PILOT STUDY 
Data collection process for pilot study started after obtaining permission from the 
Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. The sample was selected by non probability 
convenience sampling methods based on the inclusion criteria and purpose of study was 
explained to the participants. Informed consent was obtained.  Data collection was done 
from the staff nurses of post operative intensive Care Unit of the Madras Medical 
Mission Hospital, who were not included in the main study. Data collection was done in 
three phases. During Phase I, pretest assessment of knowledge on infection control and 
practice was assessed using the structured self-administered questionnaire and nurse’s 
performance observational check list. During the Phase II, infection control training 
programme was given to the staff nurses starting from the same day of the pre-test and 
continued for 2 more consecutive days. During the Phase III, post test was conducted 
after 1 week of the training programme. Collected data was coded, tabulated and 
analyzed using both descriptive and inferential statistics. The data were amenable to 
statistical analysis and feasible and tools were given in English language. The language 
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used in the tool was clear, simple, and unambiguous. Respondents were able to 
understand and respond to the items in the tool. The pilot study findings revealed that the 
tool is reliable and it is feasible to conduct the study.  
3.14 RELIABILITY 
The reliability of the knowledge tool was assessed using split – half method. 
Correlation coefficient was computed using Karl Pearson’s Correlation.  
r =    N(ΣXY) – (ΣX) (ΣY) 
    [N ΣX2 – (ΣX)2] [NΣY2 – (ΣY)2] 
            The reliability value of r1 was estimated by using the formula r1= 2r/1+r and the 
estimated reliability value of knowledge was r =0.79  
The reliability of practice tool was assessed by using inter-rater method. The 
estimated reliability r1 value for the practice tool was r1 =0.86
3.15 DATA COLLECTION PROCEDURE 
The main study data collection process started after obtaining permission from 
the Institution Review Board of MMM College of Nursing and Ethical Committee of 
Madras Medical Mission hospital. Researcher also obtained permission from Head of 
infection control Department. Study was conducted among staff nurses working in post 
operative cardiac intensive care units of Madras Medical Mission hospital. A total of 40 
sample were selected by non probability convenient sampling method as per the sample 
selection criteria in coordination with the nursing supervisors of cardiac unit. Staff nurses 
were divided into three batches. Their duty schedules were arranged accordingly to 
participate in the training programme with the help of incharge nurses.  The data 
collection procedure was carried out in three phases. 
Phase I: pre-test assessment: Pre-test knowledge of staff nurses was assessing by self 
administered questionnaire, (which took nearly 30 min) followed by pre-test practice of 
staff nurses were assessed on the same day for one full day. 
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Phase II: Within a day of pre-test completion, the staff nurses were given planned 
teaching programme on infection control measures which was developed by the 
investigator. It comprised of  
1. Information transfer 
Information transfer includes general information on infection, hand washing, 
personal protective equipments, care of invasive lines, prevention of ventilator 
associated pneumonia, prevention of surgical site infection, prevention of urinary 
catheter infection, disinfection and sterilization, biomedical waste management 
which took nearly 30 minutes 
2. Demonstration 
       Demonstration on use of personal protective equipments and hand washing 
techniques 
3. Exhibition  
Exhibition includes personal protective equipments and biomedical waste 
management. 
Phase III: Post test was conducted after 1 week of planned teaching programme on      
infection control measures
After 1 week of the intervention post test assessment of knowledge and practice 
were done. 
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SCHEMATIC REPRESENTATION OF DATA COLLECTION PROCEDURE 
Phases of Data 
Collection 
Activity Done Time and Duration 
Phase I 
Pre- test 
assessment 
Pre-test knowledge of staff nurses 
was assessing by self administered 
questionnaire includes general 
information on infection, hand 
washing, personal protective 
equipments, care of invasive lines, 
prevention of ventilator associated 
pneumonia, prevention of surgical 
site infection, prevention of 
urinary catheter infection, 
disinfection and sterilization, 
biomedical waste management 
It took 30 minutes to complete 
prêtest assessment of knowledge 
One full day observation was done 
for pre-test assessment of practices. 
Phase II 
Intervention 
phase 
Infection control training 
programme was administered 
through Information Transfer, 
demonstration and exhibition. 
Each group took 1 hours and 15 
minutes to complete 3 sessions 
1st Session-Information transfer 
which lasted for 30 minutes. 
2nd Session–demonstration on hand 
washing techniques and use of 
personal protective equipments for 
30 minutes 
3rd Session – exhibition on personal 
protective equipments and 
biomedical waste management. 
Phase III 
Post Assessment  
phase 
Post test  was conducted after 1 
week of planned teaching 
programme on      infection control 
measures
After 1 week of the intervention 
post test assessment of knowledge 
and practice were done. 
It took 30 minutes to complete 
post-test assessment of knowledge 
and One full day observation was 
done for post-test assessment of 
Practice. 
Fig: 3.1: Schematic representation of data collection procedure. 
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3.16 DATA ANALYSIS PROCEDURES 
Descriptive Statistics 
1. Frequency and percentage distribution were used to analyse the demographic 
variables. 
2. Frequency, percentage, Mean and standard deviation were used to assess the pre 
and post test level of knowledge and practices on infection control measures. 
Inferential Statistics 
1. Correlation and coefficient were used to find out the relationship between 
knowledge and practice among staff nurses. 
2. Paired t-test was used to compare the pre and post-test level of knowledge and 
practice among staff nurses.  
3. Chi-square was used to associate the mean differed knowledge and practice score 
with selected demographic variables of staff nurses. 
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CHAPTER – 4 
DATA ANALYSIS AND INTERPRETATION 
This chapter deals with analysis and interpretation of the data collected from 40 
staff nurses to assess the effectiveness of planned teaching programme on knowledge 
and practices regarding infection control measures for post operative cardiac patients 
among staff nurses in selected hospital in Chennai. The data collected was organized, 
tabulated and analyzed according to the objectives. The findings based on the descriptive 
and inferential statistical analysis are presented under the following sections. 
4.1 ORGANIZATION OF THE DATA 
Section A: Description of demographic variables of staff nurses 
Section B: Assessment of pre-test and post-test level of knowledge and practice 
regarding infection control measures for post operative cardiac patients 
among staff nurses. 
Section C:  Assessment of effectiveness of planned teaching programme on 
knowledge and practice regarding infection control measures for post 
operative cardiac patients among staff nurses. 
Section D:  Assessment of relationship between the pos- test knowledge and practice 
scores regarding infection control measures for post operative cardiac 
patients among staff nurses. 
Section E:   Association of mean differed level of knowledge and practice regarding 
infection control measures for post operative cardiac patients among staff 
nurses with their selected demographic variables. 
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SECTION A: DESCRIPTION OF DEMOGRAPHIC VARIABLES OF STAFF 
NURSES 
Table 4.1: Frequency and percentage distribution of demographic variables of staff 
nurses 
                                                                                                                                    N = 40 
SL.NO Demographic Variables No. % 
1 
Age in years 
20 – 21 4 10 
22 – 23 23 57.5 
24 – 25 10 25 
More than 25 3 7.5 
2 
Gender 
Male 0 0 
Female 40 100 
3 
Educational Qualification 
Diploma Nursing 1 2.5 
B.Sc. Nursing 39 97.5 
M.Sc. Nursing 0 0 
Post Basic B.Sc. Nursing 0 0 
4 Duration  of work experience 
<6 months 10 25 
6 months - 1 year 30 75 
5 
Have you undergone any infection control training 
programme 
Yes 0 0 
No 40 100 
 The above table 4.1 shows frequency and percentage distribution of demographic 
variables of staff nurses. 
With regard to age in years, 23(57.5%) of the sample were in the age group of     
22 – 23 years, and  10 (25%) of them  were in the age group of 24 – 25 years. 4(10%) 
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were in the age group of 20-21  and 3(7.5%) were in the age group of  more than 25 
years. With respect to gender all 40(100%) of the sample were females.  
Regarding the educational level, majority 39(97.50%) of the samples were - 
educated up to B.Sc. Nursing, and only 1(2.5%) was general nursing and none of the 
sample fall under post basic nursing and Msc nursing category. 
Considering the total years of the experience 30(75%) of the sample had 6months 
to 1 year of experience as staff nurse and 10(25%) of the sample had less than 6months 
of experience.  
Regarding the attendance at the infection control programme, most of the 
40(100%) of the sample had not attended any class on infection control training 
programme. 
The study findings revealed that majority of the sample were young female 
nurses with B.Sc. nursing qualification. And they had nearly 6 months to 1 year of 
experience and all of them had not attended any classes on infection control previously.  



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SECTION B: ASSESSMENT OF PRE-TEST AND POST-TEST LEVEL OF 
KNOWLEDGE AND PRACTICE REGARDING INFECTION CONTROL 
MEASURES FOR POST OPERATIVE CARDIAC PATIENTS AMONG STAFF 
NURSES. 
Table 4.2: Frequency and percentage distribution of pre-test level of knowledge 
regarding infection control measures for post operative cardiac patients among 
staff nurses. 
                                                                                                                                  N = 40 
Knowledge Aspects 
Inadequate 
(<50%) 
Moderately 
Adequate 
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
General Information 4 10 19 47.5 17 42.5 
Hand washing 27 67.5 13 32.5 0 0 
Personal Protective Equipment 3 7.5 16 40 21 52.5 
Care of Invasive Lines 11 27.5 22 55 7 17.5 
Ventilator Associated Pneumonia 9 22.5 18 45 13 32.5 
Prevention of surgical site 
infection 
15 37.5 0 0 25 62.5 
Prevention of urinary catheter 
infection 
15 37.5 22 55 3 7.5 
Disinfection and sterilization 14 35 16 40 10 25 
Biomedical waste Management 7 17.5 32 80 1 2.5 
Needle Stick Injury 16 40 14 35 10 25 
Blood Spillage 15 37.5 20 50 5 12.5 
Overall 12 30.0 23 57.5 5 12.5 
 The table 4.2 shows frequency and percentage distribution of pretest level of 
knowledge regarding infection control measures for post operative cardiac patients 
among staff nurses that in the pretest, with respect to knowledge majority of the sample 
19(47.5%) had moderately adequate knowledge on general information, 27(67.5%) of 
the sample  had inadequate knowledge on hand washing, 21(52.5%) of the sample had 
adequate knowledge on personal protective equipment, 22(55) of the sample had 
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moderately adequate knowledge on care of invasive lines, 18(45%) of the sample had 
moderately adequate knowledge on ventilator associated pneumonia, 25(62.5%) of the 
sample had adequate knowledge on prevention of surgical site infection, 22(55%) of the 
sample had moderately adequate knowledge on prevention of urinary catheter infection, 
16(40%) of the sample had moderately adequate knowledge on disinfection and 
sterilization, 32(80%) of the sample had moderately adequate knowledge on biomedical  
waste management, 16(40%) of the sample had inadequate knowledge on needle stick 
injury, 20(50%) of the sample had moderately adequate knowledge on blood spillage.  
       The overall pretest level of knowledge revealed that, 23(57.5%) of the sample 
had moderately adequate knowledge, 12(30%) of them had inadequate knowledge and 
only 5(12%) of them had adequate knowledge regarding infection control measures for 
post operative cardiac patients among staff nurses.
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Table 4.3: Frequency and percentage distribution of post-test level of knowledge 
regarding infection control measures for post operative cardiac patients among 
staff nurses. 
N = 40
Knowledge Aspects 
Inadequate 
(<50%) 
Moderately 
Adequate 
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
General Information 0 0 0 0 40 100.0 
Hand washing 0 0 1 2.5 39 97.5 
Personal Protective Equipment 0 0 1 2.5 39 97.5 
Care of Invasive Lines 0 0 0 0 40 100.0 
Ventilator Associated Pneumonia 0 0 0 0 40 100.0 
Prevention of surgical site 
infection 
0 0 0 0 40 100.0 
Prevention of urinary catheter 
infection 
0 0 0 0 40 100.0 
Disinfection and sterilization 0 0 0 0 40 100.0 
Biomedical waste Management 0 0 1 2.5 39 97.5 
Needle Stick Injury 0 0 0 0 40 100.0 
Blood Spillage 0 0 0 0 40 100.0 
Overall 0 0 0 0 40 100.0 
 The table 4.3 shows Frequency and percentage distribution of post test level of 
knowledge regarding infection control measures for post operative cardiac patients 
among staff nurses in the post test, resulting the knowledge with respect to general 
information, care of invasive lines, ventilator associated pneumonia, prevention of 
surgical site infection, prevention of urinary catheter infection, disinfection and 
sterilization, needle stick injury, blood spillage all 40(100%) staff nurses had adequate 
knowledge regarding infection control measures for post operative cardiac patients 
among staff nurses.  
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With regards to hand washing, personal protective equipments, biomedical waste 
management 39(97.5%) had adequate knowledge and only 1(2.5%) had moderately 
adequate knowledge. 
 The overall post test level of knowledge revealed that all 40(100%) had adequate 
knowledge regarding infection control measures for post operative cardiac patients. 
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Table 4.4: Frequency and percentage distribution of pre-test level of practice 
regarding infection control measures for post operative cardiac patients among 
staff nurses. 
N = 40
Practice Aspects 
Inadequate 
(<50%) 
Moderately 
Adequate 
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
Hand hygiene 36 90.0 4 10.0 0 0 
Personal protective equipment 38 95.0 1 2.5 1 2.5 
Care of invasive lines 37 92.5 3 7.5 0 0 
Prevention of ventilator 
associated pneumonia 
21 52.5 18 45.0 1 2.5 
Prevention of surgical infection 29 72.5 11 27.5 0 0 
Prevention of catheter associated 
urinary tract infection 
20 50.0 20 50.0 0 0 
Biomedical waste management 21 52.5 15 37.5 4 10.0 
Overall 36 90.0 4 10.0 0 0 
The table 4.4 shows the Frequency and percentage distribution of pretest level of 
practice regarding infection control measures for post operative cardiac patients among 
staff nurse  with respect to pretest level of practice on hand hygiene, 36(90%) had 
inadequate practice. With regard to personal protective equipment, majority 38(95%) of 
the sample had inadequate practice. Considering the pretest level of practice on care of 
invasive lines majority 37(92.5%) of the sample had inadequate practice.  
Regarding the prevention of ventilator associated pneumonia, 21(52.5%) of the 
sample had inadequate practice. Considering the prevention of surgical infection, 
29(72.5%) of the sample had inadequate practice. 
Regarding prevention of catheter associated urinary tract infection, 20(50%) of 
the sample had inadequate and moderately adequate practice and with respect to 
biomedical waste management, 21(52.5%) of the sample had inadequate practice. 
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The overall pre-test level of practice showed that 36(90%) had inadequate level 
of practice and 4(10%) had moderately adequate level of practice and none of them had 
adequate level of practice regarding infection control measures for post operative cardiac 
patients. 
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Table 4.5: Frequency and percentage distribution of post-test level of practice 
regarding infection control measures for post operative cardiac patients among 
staff nurses. 
N = 40
Practice Aspects 
Inadequate 
(<50%) 
Moderately 
Adequate 
(50 – 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
Hand hygiene 1 2.5 6 15.0 33 82.5 
Personal protective equipment 0 0 9 22.5 31 77.5 
Care of invasive lines 0 0 10 25.0 30 75.0 
Prevention of ventilator 
associated pneumonia 
0 0 9 22.5 31 77.5 
Prevention of surgical infection 3 7.5 20 50.0 17 42.5 
Prevention of catheter associated 
urinary tract infection 
0 0 21 52.5 19 47.5 
Biomedical waste management 0 0 17 42.5 23 57.5 
Overall 0 0 11 27.5 29 72.5 
The table 4.5 shows Frequency and percentage distribution of post test level of 
practice regarding infection control measures for post operative cardiac patients among 
staff nurses. With respect to post test level of practice on hand hygiene 33(82.5%) had 
adequate practice ,6(15%) of the sample had moderately adequate practice and 1(2.5%) 
of the sample had inadequate practice.  
With regard to personal protective equipment, majority 31(77.5%) of the sample 
had adequate practice, 9(22.5%) of the sample had moderately adequate practice.  
Considering the pretest level of practice on care of invasive lines 30(75%) of the 
sample had adequate practice and 10(25%) of the sample had moderately adequate 
practice.  
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Regarding the prevention of ventilator associated pneumonia, majority 31(77.5%) 
of the sample had adequate practice and 9(22.5%) of the sample had moderately 
adequate practice. 
Considering the prevention of surgical infection, majority 17(42.5%) of the 
sample had adequate practice, 20(50%) of the sample had moderately adequate practice 
and 3(7.5%) of the sample had inadequate practice. 
Regarding prevention of catheter associated urinary tract infection, majority 
21(52.5%) of the sample had moderately adequate practice and 19(47.5%) of the sample 
had adequate practice.  
With respect to biomedical waste management, majority 23(57.5%) of the sample 
had adequate practice, 17(42.5%) of the sample had moderately adequate practice. 
The overall post test level of practice showed that 29(72.5%) of the sample had 
adequate level of practice and 11(27.5%) had moderately adequate level of practice 
regarding infection control measures for post operative cardiac patients among staff 
nurses. 
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SECTION C: ASSESSMENT OF EFFECTIVENESS OF PLANNED TEACHING 
PROGRAMME ON KNOWLEDGE AND PRACTICE REGARDING 
INFECTION CONTROL MEASURES FOR POST OPERATIVE CARDIAC 
PATIENTS AMONG STAFF NURSES. 
Table 4.6: Comparison of pre-test and post-test knowledge scores regarding 
infection control measures for post operative cardiac patient among staff nurses. 
                                                                                                                            N = 40 
Knowledge Mean S.D Paired ‘t’ Value 
Pretest 16.47 4.57 t = 18.463 
Post Test 29.92 0.26 
***p<0.001, S – Significant 
 The table 4.6 shows comparison of pre-test and post-test knowledge scores 
regarding infection control measures for post operative cardiac patient among staff nurse. 
The findings revealed the mean score of pre test knowledge was 16.47 with the S.D of 
4.57 and the mean score of post test knowledge was 29.92 with the S.D of 0.26. The 
calculated paired ‘t’ value was t = 18.463 which was found to be statistically significant 
at p<0.001 level. This clearly indicate that the planned teaching programme on 
knowledge regarding infection control measures for post operative cardiac patients to 
staff nurses had significant impact in improving the level of knowledge of staff nurses in 
the post test. 
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Table 4.7: Comparison of pre-test and post-test practice scores regarding infection 
control measures for post operative cardiac patient among staff nurses. 
                                                                                                                            N = 40 
Practice Mean S.D Paired ‘t’ Value 
Pre-test 12.75 2.59 t = 23.76 
p = 0.000, S*** Post-test 30.70 4.13 
***p<0.001, S – Significant 
The table 4.7 shows comparison of pre-test and post test practice scores regarding 
infection control measures for post operative cardiac patient among staff nurses. The 
findings revealed that the mean score of practice in pre-test was 12.75 with S.D 2.59 and 
the mean score of practice in the post test was 30.70 with S.D 4.13. The calculated paired 
‘t’ value of t = 23.76 was found to be statistically significant at p<0.001 level. This 
clearly indicates that the planned teaching programme on practice regarding infection 
control measures for post operative cardiac patients to staff nurses had significant impact 
in improving the practice of staff nurses in the post test. 
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SECTION D: ASSESSMENT OF RELATIONSHIP BETWEEN THE POST-TEST 
KNOWLEDGE AND PRACTICE SCORE REGARDING INFECTION 
CONTROL MEASURES FOR POST OPERATIVE PATIENTS AMONG STAFF 
NURSES. 
Table 4.8: Correlation between post-test knowledge and practice scores regarding 
infection control measures for post operative cardiac patients among staff nurses. 
                                                                                                                             N = 40
Variables Mean S.D ‘r’ Value 
Knowledge 29.92 0.26 r = 0.351 
p = 0.027, S* Practice 30.70 4.13 
*p<0.05, S – Significant 
The table 4.8 shows Correlation between post test knowledge and practice scores 
regarding infection control measures for post operative patients among staff nurses. The 
findings revealed that the post test mean knowledge score was 29.92 with S.D 0.26 and 
the post test mean score of practice was 30.70 with S.D 4.13. The calculated Karl 
Pearson’s Correlation value r = 0.351 which show a moderately positive correlation and 
was found to be statistically significant at p<0.05 level. This clearly indicated that when 
the knowledge of staff nurses, increases their practice level also increased. 
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SECTION E: ASSOCIATION OF MEAN DIFFERED LEVEL OF KNOWLEDGE 
AND PRACTICE REGARDING INFECTION CONTROL MEASURES FOR 
POST OPERATIVE PATIENTS AMONG STAFF NURSES WITH THEIR 
SELECTED DEMOGRAPHIC VARIABLES 
Table 4.9: Association of mean differed level of knowledge regarding infection 
control measures for post operative patients among staff nurses with their selected 
demographic variables. 
                                                                                                                                    N = 40 
SL.NO Demographic Variables 
Below average
Above 
average Chi-Square 
Value 
No. % No. % 
1 
Age in years 
χ2 = 2.358 
d.f = 3 
p = 7.82 
N.S 
20 – 21 3 7.5 1 2.5 
22 – 23 15 37.5 8 20
24 – 25 4 10 6 15 
More than 25 2 5 1 2.5
2 
Gender    
- 
Female 24 60 16 40 
3 
Educational Qualification    χ2 = 1.538 
d.f = 1 
p = 3.84 
N.S 
Diploma Nursing 0 0 1 2.5 
B.Sc. Nursing 24 60 15 37.5
4 
Duration of work experience    χ2 = 0.556 
d.f = 1 
p = 3.84 
N.S 
<6 months 7 17.5 3 7.5
6 months - 1 year 17 42.5 13 32.5
5 
Have you undergone infection 
control programme 
  
- 
No 24 60 16 40 
N.S – Not Significant 
 The table 4.9 shows Association of mean differed level of knowledge regarding 
infection control measures for post operative patients among staff nurses with their 
selected demographic variables. The findings revealed that none of the demographic 
variables had shown statistically significant association with the mean differed level of 
knowledge regarding infection control measures for post operative patients among staff 
nurses. 
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Table 4.10: Association of mean differed level of practice regarding infection 
control measures for post operative patients among staff nurses with their selected 
demographic variables. 
                                                                                                                            N = 40 
Demographic Variables Below average
Above 
average Chi-Square Value No. % No. % 
Age in years   
χ2 = 1.964 
d.f = 3 
p = 7.82 
N.S 
20 – 21 3 7.5 1 2.5 
22 – 23 14 35 9 22.5
24 – 25 4 10 6 15 
More than 25 2 5 1 2.5 
Gender   
- 
Female 23 57.5 17 42.5
Educational Qualification   χ2 = 1.388 
d.f = 1 
p = 3.84 
N.S 
Diploma Nursing 0 0 1 2.5 
B.Sc. Nursing 23 57.5 16 40 
Duration of work experience 
χ2 = 0.034 
d.f = 1 
p = 3.84 
N.S 
<6 months 6 15 4 10 
 6 months - 1 year 17 42.5 13 32.5 
Have you undergone infection 
control programme    
- 
No 23 57.5 17 42.5 
N.S – Not Significant   
The table 4.10 shows Association of mean differed level of practice regarding 
infection control measures for post operative patients among staff nurses with their 
selected demographic variables. The findings revealed that none of the demographic 
variables had shown statistically significant association with the mean differed level of 
practice regarding infection control measures for post operative patients. 
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CHAPTER – 5  
DISCUSSION 
The aim of the study was to assess the effectiveness of planned teaching program 
on infection control among the staff nurses working in post operative Intensive cardiac 
unit. The findings of the study were discussed based on the objectives. 
Distribution of demographic variable 
The selected demographic variables of the study were age, gender, educational 
level, duration of work experience and attendance at any class on infection control 
measures. With regard to age in years, majority 23(57.50%) of the sample were in age 
group of 22 – 23 years, 10(25%) of the sample were in the age group of 24-25, 4(10%) 
of the sample were in the age group of 20-21 and only 3(7.5%) of them were in the age 
group of more than 25 years. With respect to gender all 40(100%) of the sample were 
females. Regarding the educational level, majority 39(97.5%) of the sample were 
educated up to B.Sc. Nursing, and a few 1(2.5%) were general nursing and none of the 
sample fall under post basic nursing and M.Sc. nursing  category. 
Considering the total years of the experience 30(75%) of the sample had 6 
months- 1 year of experience as staff nurse and 10(25%) of the sample had less than 6 
months to 1 year of experience. Considering the attendance at any class on infection 
control programme 40(100%) of the sample had not attended any class on infection 
control measures. 
             The study findings revealed that majority of the sample were young female 
nurses with B.Sc. nursing qualification. And they had nearly 6 months - 1 year of 
experience and many of them had not attended any classes on infection control measures 
previously.  
The first objective was to assess and the pre and post-test level of knowledge and 
practices of infection control measures among staff nurses. 
The overall pre-test level of knowledge revealed that 12(30%) had inadequate 
knowledge and 23(57.5%) had moderately adequate knowledge regarding infection 
control measures, and only 5(12.5%) of the samples falls under the category of adequate 
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knowledge. The mean score of pre-test knowledge was found to be 16.47 with S.D of 
4.57. 
Considering the practice the overall pre-test level of practice revealed that 
36(90%) had inadequate practice, 4(10%) of the samples had moderately adequate 
practice and none of them had adequate practice regarding infection control measures 
and the mean score of pre-test practice was found to be 12.75 with S.D of 2.59.  
The overall post-test level of knowledge revealed that all 40(100%) had adequate 
knowledge and none of them had inadequate and moderately adequate knowledge 
regarding infection control measures. and the mean practice score in the post-test was 
found to be 29.92 with S.D of 0.26. 
The overall post-test level of practice revealed that 11(27.5%) had moderately 
adequate practice and 29(72.5%) of the samples had adequate practice on infection 
control measures. The mean score of 30.70 with S.D of 4.13. 
The findings of the study was supported by the following study, 
Mody L (2010) conducted a self administered study to assess the knowledge of 
evidence based urinary catheter care practice recommendations among 440 health care 
workers in nursing homes by using questionnaire. The results revealed that 90% of 
health care workers knew the measures of cleaning around the catheter daily with the use 
of gloves and hand hygiene and 59% of nurses have less knowledge regarding 
disconnecting the catheter from bag. Around 48% of nurses were not doing routinely 
irrigating the catheters and 60% of nurses were not doing hand hygiene after casual 
contact and 27% of them were not aware about alcohol based hand rub. The study 
concluded that the nurses should improve the knowledge and practices regarding 
infection control.  
Beghdadli B (2008) conducted a study to assess the standard precautions of 
practices among 450 nurses in a university hospital by using questionnaire. The findings 
revealed that 95% of the nurses reported, hand washing should be done after removing 
their gloves and 69% of them reported hand washing should be done after touching the 
patients. Recapping the needles were reported by two third of survey respondents. Lack 
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of hand washing techniques noted in many wards. The study concluded that lack of 
standard precautions is due to the less awareness of knowledge and practice on infection 
control among staff nurses.  

The second objective was to correlate the level of knowledge and practice of staff 
nurses regarding infection control measures. 
The findings revealed that the post-test mean knowledge score was 29.92with 
S.D of 0.26 and post-test mean practice score was 30.70 with S.D of 4.13.The calculated 
‘r’  value was r = 0.351 which showed a moderately positive correlation between post-
test knowledge and practice score which was found to be statistically significant at 
p<0.001.  
The study findings showed that when the knowledge of staff nurses regarding 
infection control measures increases their practice level also increases. 
Hence the null hypothesis stated that “There is no significant relationship 
between the knowledge and practice on infection control measures among staff 
nurses.” was not accepted.
          
The third objective was to assess the effectiveness of planned teaching programme 
on knowledge and practice of staff nurses regarding infection control measures. 
The findings revealed that the pre-test mean score of knowledge was 16.47 with 
S.D of 4.57 whereas in the post test the mean score of knowledge was 29.92 with S.D of 
0.26. The calculated paired ’t’ test value of t = 18.463 was found to be statistically 
significant  at p<0.001 which proved high level of statistical significance. 
The findings revealed that the pre-test mean score of practice was 12.75 with S.D 
of 2.59 whereas in the post test the mean score of practice was 30.70 with S.D of 4.13. 
The calculated paired ’t’ test value of t = 23.76 was found to be statistically significant  
at p<0.001 which proved high level of statistical significance. 
The study findings revealed that planned educational programme given to the 
staff nurses was effective and nurses had significant improvement in their level of 
knowledge and practice regarding infection control measures.  
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So the second null hypothesis stated that “There is no significant difference 
between pre and post-test level of knowledge and practice regarding infection 
control measures for post operative cardiac patients” was not accepted.
The findings of the study was supported by the following study, 
Suchitra JB (2007) conducted a study to assess the impact of education on 
knowledge, attitudes and practices among 50 health care workers on nosocomial 
infections by using questionnaire. The results revealed that an increase in the number of 
subjects in each category scoring good and excellent in the post education questionnaire. 
The study concluded that the education programme has a positive impact on retention of 
knowledge, attitudes and practices in all the categories of staff nurses to reduce the 
infections. 
Kapil R (2015) conducted a study to assess the hand hygiene in reducing 
transient flora on the hands of 60 health care workers by using questionnaire. The aim of 
the study to assess the effectiveness of education programme to prevent the infection. 
The results revealed that the bacterial count up to 100 colonies present 95 to 99 
percentage of nurses and doctors before the application of hand rub while working in the 
hospital. Majority of the health care workers removed by proper hand washing after the 
educational programme. The study concluded that continuous educational programme 
improve the practice and knowledge of infection control. 
The fourth objective was to associate the mean differed level of knowledge and 
practice regarding infection control measures with selected demographic variables 
of staff nurses.
The findings revealed that there was no statistically significant association was 
found with demographic variables such as age, gender, educational level, duration of 
work experience and attendance at any class on infection control measures. 
The findings revealed that there was no statistically significant association found 
between the mean differed levels of practice and the demographic variables such as age, 
gender, educational level, duration of work experience and attendance at any class on 
infection control measures. 
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           So the third null hypothesis stated that “There is no significant association of 
mean differed level of knowledge and practice of the staff nurses with their selected 
demographic variables” was accepted. 
The findings of the study was supported by the following study, 
Mathai AS (2011) conducted a prospective study to assess the efficacy of a 
multimodal intervention strategy in improving hand hygiene compliance in a tertiary 
level intensive care unit among the nurses by using self administered questionnaire. 
Results revealed that hand hygiene among nurses working in the intensive care unit was 
26% and most of the nurses have the compliance of lack of time to do the hand 
washing(37%). There was found to be significant association between the years of 
experience of the staff nurses and there infection control practices and there was no 
significant association between age, gender and qualification with infection control 
practices. 


	

			


	


			


59 

CHAPTER – 6 
SUMMARY, CONCLUSION, IMPLICATION, RECOMMENDATION 
AND LIMITATION 
  
 This chapter deals with summary, conclusions, implications, recommendations 
and limitations. 
6.1 SUMMARY 
 Identification and management of infection control measures is an important 
aspect of providing comprehensive medical care. The scientific study of hospital 
infections began during the first half of the 19th century. The nurses play a major role in 
providing care to the patients in all phases to control the infection. The infection control 
committee and infection control nurse to summarise the changes, problems, and advance 
in infection control up to the present time. It should be a regular practice in worldwide to 
employ the infection control nurses to establish the knowledge and practice of infection 
control. The enhancement of knowledge and practice regarding infection control is 
essential in preventing complications. 
The planned educational programme focuses on enhancing the knowledge and 
practice of staff nurses regarding infection control during the pre and the post procedural 
period. The statement of the problem was “An experimental study to assess the 
effectiveness of planned teaching programme on knowledge and practice regarding 
infection control measures for post operative cardiac patients among staff nurses at 
selected hospital in Chennai.” 
 OBJECTIVE OF THE STUDY
1. To assess the pre and post test level of knowledge and practices of infection 
control measures among staff nurses. 
2. To correlate the post test level of knowledge and practice of staff nurses 
regarding infection control measures. 
3. To assess the effectiveness of planned teaching programme on knowledge and 
practice of staff nurses regarding infection control measures. 
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4. To associate the mean differed level of knowledge and practice regarding 
infection control measures with selected demographic variables of staff nurses. 
ASSUMPTION
1. Post operative cardiac patients are prone to get infection. 
2. Staff nurses are with the patients round the clock and they need to be updated 
with continuing education and practical skills on infection control measures.  
NULL HYPOTHESES OF THE STUDY
NH1- There is no significant difference between pre and post level of knowledge and 
practice regarding infection control measures among staff nurses. 
NH2- There is no significant relationship between post-test knowledge and practice on 
infection control measures among staff nurses. 
NH3- There is no significant association of mean differed knowledge and practice with 
selected demographic variables of staff nurses. 
The research methodology of the study was: 
The approach used in the study was quantitative approach using pre-experimental 
one group pre-test and post-test research design. Forty samples were selected based on 
sample selection criteria using non probability purposive sampling technique. The study 
was conducted in MMM hospital, Chennai. The pilot study was conducted in MMM 
hospital after obtaining ethical clearance from the ethical committee of the institution 
with five staff nurses working in post operative intensive care unit which is located in the 
cardiac block to assess the feasibility and practicability of the study. The tools used for 
data collection was a self administered questionnaire to assess the knowledge level and 
nurses performance observational check list to assess the practice level of staff nurses on 
infection control. The data was collected in two phases. 
In the initial or pre-assessment phase a good rapport was established with the 
staff nurses and the knowledge was assessed using a self-administered questionnaire 
consisting of 30 questions and each of them took 30 minutes to complete the 
questionnaire. In the phase II, the staff nurses who completed the pre-test were given  a 
planned educational program in groups using power point presentation and each section  
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lasted for 30 minutes. The programme covered the general aspect of infection control, 
hand washing, personal protective equipment, care of invasive lines, prevention of 
ventilator associated pneumonia, prevention of surgical site infection, prevention of 
urinary catheter infections, disinfection and sterilization, biomedical waste management, 
needle stick injury, hospital spillage. In phase III, a post test was conducted after 7 days 
from the day of planned educational programme with the same self-administered 
questionnaire and nurses performance observational check list for the same group in 
same manner which was followed in pre-test. The data was analysed using descriptive 
and inferential statistics. 
The major findings of the study were:
• The findings related to demographic variables revealed that majority of the 
samples were young female nurses with B.Sc. nursing qualification and they had 
nearly 6 months to 1 year of experience and many of them had not attended any 
class on infection control previously.  
• The overall pre-test level of knowledge revealed that 12(30%) had inadequate 
knowledge and 23(57.5%) had moderately adequate knowledge regarding 
infection control, and none of the samples falls under the category of adequate 
knowledge.  
• The overall post-test level of knowledge revealed that majority 40(100%) had 
adequate knowledge regarding infection control. 
• The overall pre-test level of practice revealed that 36(90%) had inadequate 
practice and 4(10%) had moderately adequate practice and none of the samples 
had adequate practice regarding infection control. 
• The overall post-test level of practice revealed that 11(27.5%) had moderately 
adequate practice regarding infection control and 29(72.5%) had adequate 
practice regarding infection control. 
• The findings also revealed that the pre-test mean score of knowledge was 16.47 
with S.D of 4.57 whereas in the post test the mean score of knowledge was 29.92 
with S.D of 0.26. The calculated paired ’t’ test value t = 18.463 which was found 
to be statistically significant at p<0.001.  
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• The findings revealed that the pre-test mean score of practice was 12.75 with S.D 
of 2.59 whereas in the post test the mean score of practice was 30.70 with S.D 
4.13. The calculated paired ‘t’ test value t = 23.76 which was found to be 
statistically significant at p<0.001. 
• The findings revealed that the post-test mean knowledge score was 29.92 with the 
S.D of 0.26 and post-test mean practice score was 30.70 with the S.D of 4.13. 
The calculated ‘r’ test value r = 0.351 showed a moderate positive correlation 
between post-test knowledge and practice score which was found to be 
statistically significant at p<0.001.  
• The findings revealed that there was no statistically significant association was 
found with other demographic variables such as age, gender, educational level, 
duration of work experience and attendance at any class on infection control 
measures. 
•  The findings revealed that there was no statistically significant association found 
between the mean differed level of practice and demographic variables such as 
age, gender, educational level, duration of work experience and attendance at any 
class on infection control measures. 
6.2 CONCLUSION 
The study concluded that the planned educational programs was effective in 
improving the knowledge and practice of staff nurses. It helped them to be more 
confident in their duty and to omit errors. The unit-based collaborative learning activities 
and competency skills validation helped reinforce the content of the educational 
program. In order to improve patient outcomes, this type of program may be more 
effective if it were to involve all of the staff members on the unit who are responsible for 
patient care. More research is needed to establish to improve the effectiveness of the 
program in improving patient outcomes when all staff is included and if additional 
strategies are used, such as unit champions and group rewards. 
6.3 NURSING IMPLICATION 
The implications of the study can be seen in the area of nursing practice, nursing 
service and nursing research. 
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 Nursing Practice 
• Staff nurses must be competent and could earn points towards their Clinical 
Practice Developmental Program thereby professional development. 
• The nursing manager or unit educator could be responsible for updating the 
policy. 
• Expand the training on infection control practices at the appropriate level for all 
staff nurses. 
• Units that should be included are telemetry units, intensive care units, progressive 
care units, emergency departments, and where ever infection control is 
performed. 
•  The practical skills of the nurses can be assessed using the nurses performance 
observational checklist on infection control. 
 Nursing Education
• Nurse educators should incorporate the importance of infection control in the 
curriculum from first year nursing program. 
• Nurse educators should develop the skill among nursing students on preventing 
infection. 
• Nurse educator should encourage the students to organize educational programs 
to emphasize the importance of infection control. 
• In-service education, refresher course and training programs on infection control 
should be systematically planned and regularly conducted at various settings. 
• All nurse educators for critical care areas could collaborate to develop and teach 
the courses about infection control.  
• Continuing Nursing Education programme should be mandatory for all staff and 
enforced by nursing managers. 
• For nurses, their infection control education should include the following 
component  
 General information on infection  
 Hand hygienic practice 
 Standard precautions 
 Personal protective equipments 
 Prevention of ventilator associated pneumonia 
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 Prevention of surgical site infection 
 Prevention of urinary catheter infection  
 Safe injection practice  
 Biomedical waste management 
 Prevention of needle stick injury  
• Continuing education credit is an important incentive to some nurses, so it should 
continue to be offered. 
• Another recommendation to improve participation of staff is to ask for volunteers 
from each job class and shift to be nurse leaders, who would motivate the staff 
and lead unit-based collaborative learning activities similar to ones that were 
done in this research project.  
• The nurse educator or assistant nurse managers should validate the unit 
champion‘s skill competency and then determine if the champion may document 
other staffs ‘competency with the skills. 
 Nursing Administration 
• Nurse administrator should remain updated with knowledge on  infection control 
• The nurse administrator should encourage and facilitate the staff nurses to update 
their knowledge regarding infection control. 
• Nurse Managers can strengthen interdisciplinary and multidisciplinary 
collaboration with researchers. 
• The nurse administrator and infection control nurse can organize conferences, 
continuing education programs, in-service education programs to introduce the 
needed changes coming up through ongoing scientific research regarding 
infection control. 
• If the unit shows an improvement towards meeting or exceeding the hospital 
average, incentives or rewards could be provided to the whole unit. 
• If an employee is consistently not following the policy, the nursing manager 
should provide individual feedback and assist the nurse to develop an action plan 
for improvement.  
• The graduate nurse as a novice to advanced beginner may need to be evaluated 
before enrolment of the infection control.  
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• For ongoing reinforcement, assistant nurse manager’s educators and infection 
control nurse should conduct periodic patient audits.  
Nursing Research
• The results of this research study should only begin to guide educators when 
selecting teaching strategies for classroom and clinical learning. 
• The findings of the present study serve as basis for other health care professionals 
and to the nursing students to conduct further studies and to find out the 
effectiveness of infection control practices. 
• The nurse scientist should communicate these findings to the public so as to 
enhance the infection control training programme for the staff nurses. 
• The study implies that staff nurses education has a significant role in improving 
their knowledge regarding infection control in reducing the in-hospital co-
morbidities. 
• Research should be expanded in relation to preference of learning styles and 
teaching strategies for registered nurses on infection control practice . 
 RECOMMENDATION 
Based on the study findings, the following recommendations were made 
1. A similar study could be done with other teaching strategies to identify the 
differences in their knowledge and practice of infection control. 
2. Compare classroom & online methods for teaching nurses and nursing students 
on basics of infection control measures. 
3. The nurse researcher recommends the department of cardiology and nursing 
service of Madras Medical Mission hospital to utilize this study as a model and to 
conduct periodic in-service education programme on infection control. 
4. The intervention tool can be utilized by the health care professionals, infection 
control nurse, nurse educators and clinical instructors in their future. 
5. The effect of the educational programme on infection control  can be evaluated 
on long term basis. 
LIMITATION 
There were several limitations to this study. 
66 
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1. It was conducted with a very small sample size of nurses in post operative cardiac 
unit and results cannot be generalized to other groups. 
2. Nurses were the only staff members who received the education and were included in 
the study of infection control.  
3. Study only evaluated the knowledge and practices of infection control. 
PLANS FOR RESEARCH DISSEMINATION  
• The findings of the research will be disseminated through paper presentation either in 
conferences, workshops at the national and international level or will be published in 
specialty Journal or research journals and articles.  
PLAN FOR RESEARCH UTILIZATION
• The findings of the research study on infection control will be utilized in both the 
nursing education and nursing service. 
• The nurse researcher recommends the department of cardiology and nursing service 
of Madras Medical Mission hospital to utilize this study for infection control 
practice . 



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APPENDIX – C  
INFORMED CONSENT FORM
Respected Sir/ Madam, 
    I am pursuing my M.sc in Nursing at MMM College of Nursing, Chennai for 
which I am doing research on effectiveness of planned teaching program on 
knowledge and practice regarding infection control measures for post operative 
cardiac patients among staff nurses. I kindly request you to participate and provide the 
baseline information about you. I also request you to give answer on questions related to 
infection control perception. I expect your co-operation while assessing the knowledge 
and practice.   I assure you that the details you provided will be used for my research only 
and will be kept confidential. The participation is not compulsory and you can withdraw 
from the study at any time. You can clarify any queries related to this.  I also assure that 
the intervention provide will not harm you at any cost. 
                                             
Stiji Samuel 
                                                                                                M.Sc Nursing Student 
                                                                                             MMM College of Nursing 
I would like to participate in the study. 
Signature of the Participant: 
Date: 
v 
APPENDIX – D  
TOOL FOR DATA COLLECTION 
PART -I DEMOGRAPHIC DATA 
1. Age in years 
a) 20-21     
b)  22-23    
c) 24-25   
d) More  than 25 
2. Gender  
a) Male   
b) Female  
3. Educational qualification  
a) Diploma nursing  
b) B.Sc nursing    
c) M.Sc nursing    
d) Post  basic B.Sc Nursing   
4. Total years of experience 
a) < 6 months    
b) 6 months-1 year   
c)  1 year-5 years  
d)  > 5 years. 
5. Have you undergone any special infection control  training programmes  
a) Yes    
b) b) No 
If yes specify ------------------------  
vi 
PART-II: SELF ADMINISTERED QUESTIONNAIRE TO ASSESS THE 
KNOWLEDGE OF INFECTION CONTROL MEASURES AMONG STAFF
NURSES
INSTRUCTIONS: Kindly go through all the questions carefully and choose the best 
answer by placing a tick mark against the right option
GENERAL INFORMATION ON INFECTION 
1. The  substance  produced by human body to fight against micro organisms is 
a) Antibody   
b) b) antigen    
c) c) lymphocytes    
d) d) eosinophils 
2. Common  infection among the post operative cardiac patient is 
a) Gastro intestinal infection    
b) Respiratory tract infection 
c)  Central Nervous System  infections   
d)  Musculo skeletal infections 
3. Infections are  transmitted by  
a) Inadequate hand hygiene 
b) wearing personal protective equipment 
c) clean environment 
d) following aseptic technique 
4. A post operative cardiac patients can acquire  infection from the health care workers 
when they  
a) Cough and sneeze 
b) Wear gloves 
c)  dispose the needles properly 
d) Perform good hand hygiene. 
vii 
5. The common infection associated with health care agency are  
a) UTI and blood stream infection 
b) Surgical site infection and Ventilatory associated pneumonia 
c) HIV and HbSAg  
d) a and b 
6. Transmission of infection can be prevented by 
a) Isolation  b) wearing personal protective equipment
b) hand washing  d) all of the above 
7.  Nosocomial infection are otherwise known as 
a) Hospital acquired infection  
b) Community acquired infection 
c) Water borne infection 
d) Viral infection 
HAND WASHING 
8. WHO guidelines for hand washing techniques consist of 
a) 6 steps   
b) 9 steps   
c) 7 steps   
d) 10 steps 
9. The disinfectant  used for hand rub consists of 
a) Ethyl alcohol and chlorhexidine    
b) Betadine and methyl alcohol  
c) Sterile water and hydrogen peroxide  
d) Chlorhexidine and betadine 
10. Approximate time duration  for performing a surgical scrub as per WHO guidelines 
is 
a) 40-60 seconds    
b) 10-20  seconds   
c) 20-25 seconds   
d) 15-20 seconds 
viii 
11. Hand washing helps in the removal of  
a) transient flora   
b) residual flora   
c) pathogens  
d) all the above 
PERSONAL PROTECTIVE EQUIPMENT 
12. Use of gloves protects infections from 
a) blood and body fluids  
b) droplets   
c) secretions   
d) a and c 
13.Order of wearing personal protective equipment is  
a) Glove, apron, mask, shoe cover, cap 
b) Mask, shoe cover apron gloves, cap 
c) Apron, mask, shoe cover, gloves, cap 
d) Shoe cover, cap,  mask, apron , gloves 
CATHETER ASSOCIATED INFECTIONS 
14. Flushing of  IV line is done  
a) before giving medications 
b) after giving medications  
c) before and after giving medications 
15. Suction catheter should be used only for 
 a) one time   
 b)  2 times   
 c)  3 times   
 d) 4 times   
ix 
VENTILATOR ASSOCIATED PNEUMONIA 
16. Bacterial filter should be  change every  
a) 48hrs   
b) 20 hrs   
c) 24 hrs   
d) 72 hrs 
17.Oral care for ventilator patients should be given with   
a) Chlorhexidine   
b) Sterile water   
c) Normal saline   
d) betadine solution 
18. The position recommended for patient on ventilator is 
a) Head end elevated  by 30-40 degree 
b) Right lateral 
c) High fowlers 
d) Left lateral 
SURGICAL SITE INFECTION 
19. Skin preparation should be done 
      a) 24 hours prior to surgery 
      b) day of surgery 
      c) 48 hours prior to surgery 
      d) 72 hours prior to surgery 
DISINFECTION AND STERILIZATION 
20. After the fumigation the area should be sealed for  
a) 24 hrs   
b) 48 hrs  
c) 72 hrs  
d) 50 hrs 
x 
21. Solution used  for fumigation is 
a) Formaldehyde   
b) Chlorhexidine   
c) Sodium hypochlorite  
d) Betadine 
BIOMEDICAL WASTE MANAGEMENT 
22. Used mask must be disposed in to  which of the following bin. 
a) Yellow bin  
b) Red bin   
c) Blue bin   
d) Green bin  
23. Infectious waste is discarded in 
a) Yellow bin   
b) Red bin    
c) Green bin   
d) Blue bin 
24. Untreated biomedical waste can be stored for  
a) 24 hrs   
b) 48 hrs   
c) 72 hrs   
d) 15 hr 
25. Disinfectant recommended for sharp container is  
a) 1% sodium hypochlorite  
b) 25% Lysol 
c) 2% chlorhexidine 
d) 4% dettol 
xi 
NEEDLE STICK INJURY  
26. Immediate first aid measure for needle stick injury is 
 a) soak the area  in antimicrobial solution 
      b) wash under running water 
      c) squeeze out the blood from the site of injury 
      d) wash with soap solution 
27. Used needle should  
 a) be recapped with one hand  
      b) not be recapped 
      c) be  recapped with assistant 
      d) be recapped with two hands 
28. Most common infection acquired from needle stick injury is 
 a) Syphilis 
      b) Hepatitis-B 
      c) HIV 
      d) HCV 
BLOOD SPILLAGE 
29. Blood spill must be covered and soaked with disinfectant for 
 a) 10-15minutes    
 b) 5minutes  
 c) 10 minutes   
 d) 20-30 minutes 
30. Solution used as disinfectant for blood spillage is  
 a) 10%   sodium hypochlorite 
      b) 5% hydrogen peroxide 
      c)  10% sodium bicarbonate 
      d) 10% Lysol 
xii 
ANSWER KEY 
1 A 16 a 
2 B 17 a 
3 A 18 a 
4 A 19 a 
5 D 20 b 
6 D 21 a 
7 A 22 a 
8 A 23 b 
9 A 24 a 
10 A 25 a 
11 A 26 b 
12 D 27 b 
13 D 28 b 
14 C 29 d 
15 A 30 a 

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PART–III: OBSERVATIONAL CHECKLIST TO ASSESS THE 
INFECTION CONTROL PRACTICES 
SL.NO. OBSERVATION YES NO 
             HAND HYGIENE   
1 Hands are free of jewelers and other accessories   
2 Sleeves are above the elbows   
3 Nails are trimmed.   
4 
Washes hands during moments of hand washing 
1. Before touching a patient 
2. Before a procedure 
3. After a procedure 
4. After touching a patient 
5. After touching a patient surroundings 
  
5 Follows all the steps of hand washing   
6 Washes the hand minimum 40-60 seconds   
7 Hands are rinsed with sufficient running water   
8 Dries hand with paper towel or sterile clothes   
PERSONAL PROTECTIVE EQUIPMENT   
9 
Wears sterile gloves, in case of contact with non intact 
skin
  
10 
Wears gloves when handling blood, body fluids and 
secretions 
  
11 
Washes hands or rub with alcohol while handling soiled 
linen 
  
12 
Wears apron when there is a risk of contact with blood, 
body fluid and secretions 
  
13 
Wears mask during suctioning and other cough inducing 
procedures. 
  
xiv 
SL.NO. OBSERVATION YES NO 
CARE  OF  INVASIVE  LINES   
14 
Assess the cannula site for patency and signs for 
inflammation before administration of medication and 
fluids
  
15 
Disinfects the external surfaces of the catheter hub and 
connection points before giving the medication. 
  
16 
Replaces intravenous tubing’s within 24 hours of initiating 
the infusion 
  
17 
Flushes the CVP line before and after administering
medications.  
  
18 
Wears cap , mask ,glove ,aprone ,while handling CVP
lines 
  
PREVENTION OF VENTILATOR ASSOCIATED 
PNEUMONIA
  
19 Uses  sterile water while suctioning   
20  Elevates the head  end of the bed to 30-40 degrees   
21 
Drains and discards condensed fluid that is collected in 
ventilator tubings 
  
22 Performs oral care 4th hourly   
23 Uses single use catheter for suctioning   
24 Encourages the patients to do spirometric exercises.   
PREVENTION OF SURGICAL SITE INFECTION    
25 
Washes hands before and after taking care of surgical 
wound
  
26 Follows aseptic technique while changing the dressing   
27 Administers  anti microbial agents as prescribed   
PREVENTION OF CATHETER ASSOCIATED 
URINARY TRACT INFECTION  
  
28 Performs catheter care twice daily.   
29 Follows aseptic technique during catheter care.    
xv 
SL.NO. OBSERVATION YES NO 
30 Empties the uro bag when it fills 3/4th    
31 Encourages the patient to drink adequate water if not 
contraindicated. 
  
BIO MEDICAL WASTE MANAGEMENT   
32 
Sharp objects are disposed in a puncture resistant 
container
  
33 Discard Infectious waste  in yellow bin   
34 Discard General wastes   green  bin.   
35 Discard Ampoules in blue bin.   
36 Discards plastics in red bin   
If the nurse performs all the sub items a    will be put in yes column and it 
carries 1 mark 
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ab
ou
t i
nf
ec
tio
n 
2.
Ex
pl
ai
n 
ab
ou
t h
an
d 
w
as
hi
ng
 
pr
ac
tic
es
.
 
3.
D
isc
us
s i
n 
de
ta
il 
ab
ou
t p
er
so
n
al
 p
ro
te
ct
iv
e 
eq
ui
pm
en
t 
4.
D
es
cr
ib
e 
th
e 
ca
re
 o
f i
n
v
as
iv
e 
lin
es
 
5.
Ex
pl
ai
n 
th
e 
n
u
rs
in
g 
ca
re
 m
ea
su
re
s 
o
f v
en
til
at
o
r 
as
so
ci
at
ed
 p
ne
u
m
o
n
ia
.
 
6.
St
at
e 
th
e 
pr
ev
en
tiv
e 
m
ea
su
re
s 
o
f s
u
rg
ic
al
 
sit
e 
in
fe
ct
io
n 
7.
R
ec
o
gn
iz
in
g 
th
e 
pr
ev
en
tiv
e 
m
ea
su
re
s 
o
f u
rin
ar
y 
ca
th
et
er
 
in
fe
ct
io
n
.
 
8.
D
isc
us
s a
bo
ut
 b
io
m
ed
ic
al
 
w
as
te
 
m
an
ag
em
en
t 

Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
1.
 
2 
m
in
 
5 
m
in
 
St
af
f w
ill
 b
e 
ab
le
 
to
 
in
tr
o
du
ce
 th
e 
to
pi
c 
D
isc
us
s t
he
 
ge
n
er
al
 
in
fo
rm
at
io
n 
ab
ou
t i
nf
ec
tio
n 
IN
TR
O
D
U
C
TI
O
N
 
 
Th
e 
co
m
m
o
n
 c
o
m
pl
ic
at
io
n
s 
in
 
th
e 
he
al
th
 c
ar
e 
se
tti
ng
s 
ar
e 
he
al
th
 
ca
re
 
as
so
ci
at
ed
 in
fe
ct
io
ns
.
 
Th
e 
in
ci
de
nt
 
ra
te
 
is 
in
cr
ea
sin
g 
be
ca
u
se
 
o
f t
he
 d
ur
at
io
n
 
o
f 
ho
sp
ita
l 
st
ay
 
an
d 
ho
sp
ita
l 
pr
oc
ed
ur
es
.
 
Se
v
er
al
 
sta
te
s 
ha
ve
 
pa
ss
ed
 
le
gi
sla
tio
n 
re
qu
iri
n
g 
ho
sp
ita
l 
to
 r
ep
or
t 
th
ei
r 
in
fe
ct
io
n
 a
n
d 
sp
ec
ifi
c 
ty
pe
 
o
f 
in
fe
ct
io
n
.
 
In
fe
ct
io
n 
pr
ev
en
tio
n
 a
n
d 
co
n
tr
ol
 
in
 a
ll 
he
al
th
 
ca
re
 e
n
v
iro
n
m
en
t f
or
 
cl
ie
n
ts
 
an
d 
sta
ff.
 
as
 
a 
n
u
rs
e 
w
e 
ha
ve
 
a 
m
ajo
r 
ro
le
 
in
 t
he
 
pr
ev
en
tio
n 
of
 
in
fe
ct
io
n
.
 
 
 
Th
e 
o
v
er
al
l 
in
ci
de
n
ce
 
o
f 
in
fe
ct
io
ns
 
o
v
er
 
th
e 
pa
st
 
20
 
ye
ar
s 
is 
in
cr
ea
se
d 
36
%
 
an
d 
in
 
th
e 
u
n
ite
d 
st
at
es
,
 
th
e 
o
v
er
al
l d
ea
th
 
w
as
 
99
,
00
0.
 
IN
FE
C
TI
O
N
In
fe
ct
io
n 
is 
th
e 
en
tr
y 
an
d 
m
ul
tip
lic
at
io
n 
of
 
o
rg
an
ism
s 
in
 o
ur
 b
od
y.
 
If 
a 
pa
th
og
en
 is
 p
re
se
n
t 
in
 a
 
ho
st 
do
es
 
n
o
t 
m
ea
n
 t
he
 
in
fe
ct
io
n
 w
ill
 
o
cc
u
r.
 
Th
e 
pr
es
en
ce
 
o
f m
ic
ro
o
rg
an
ism
s 
an
d 
m
ul
tip
lie
s 
bu
t d
oe
s 
n
o
t 
ca
u
se
 
an
 in
fe
ct
io
n
, 
th
is 
is 
re
fe
rr
ed
 
to
 
as
 a
 c
o
lo
ni
za
tio
n.
 
 
Th
e 
in
v
as
io
n 
of
 
bo
dy
 
tis
su
e 
by
 
m
ic
ro
o
rg
an
ism
s 
an
d 
gr
o
w
th
 w
hi
ch
 i
s 
re
su
lti
n
g 
sig
ns
 a
n
d 
sy
m
pt
om
s 
ca
lle
d 
in
fe
ct
io
n.
 
Th
e 
te
ac
he
r 
in
tr
od
uc
ed
 
th
e 
to
pi
c 
Th
e 
te
ac
he
r 
di
sc
u
ss
ed
 th
e 
ge
n
er
al
 
in
fo
rm
at
io
n 
ab
ou
t 
in
fe
ct
io
n
 
Li
ste
ni
n
g 
Li
st
en
in
g 
an
d 
o
bs
er
vi
n
g 
W
ha
t i
s 
in
fe
ct
io
n 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
A
G
EN
TS
 
O
F 
IN
FE
C
TI
O
N
 
•
V
iru
s  
•
B
ac
te
ria
 
 
•
Fu
ng
i 
V
ir
us
  
 
It 
is 
an
 in
fe
ct
io
n 
w
hi
ch
 is
 
ca
u
se
d 
by
 
in
flu
en
za
 v
iru
s.
 
It 
ca
n
 e
n
te
r 
in
to
 
th
e 
di
ffe
re
n
t p
ar
ts
 
o
f t
he
 
bo
dy
. S
om
e 
o
f t
he
 v
iru
s 
w
ill
 
en
te
r i
nt
o
 
th
e 
in
te
st
in
e,
 
lu
ng
s 
an
d 
ai
rw
ay
s.
 
Ba
ct
er
ia
 
 
B
ac
te
ria
 a
re
 
a 
sin
gl
e 
ce
lle
d 
or
 ro
d 
sh
ap
ed
 
o
rg
an
ism
s 
w
hi
ch
 
is 
la
ck
in
g 
ch
lo
ro
ph
yl
l t
ha
t r
ep
ro
du
ce
 
by
 
fis
sio
n.
 
Fu
ng
i  
 
Fu
ng
i i
s 
a 
sin
gl
e 
ce
lle
d 
or
 m
u
tic
el
lu
la
r 
o
rg
an
ism
s.
 
It 
ca
n
 c
au
se
 a
n
 
in
fe
ct
io
n
s 
in
 h
ea
lth
y 
pe
rs
on
s o
r i
m
m
u
n
o
co
m
pr
om
ise
d 
pe
rs
on
s. 
Fu
ng
i i
s a
lso
 
u
se
d 
fo
r 
th
e 
de
v
el
op
m
en
t 
of
 
an
tib
io
tic
s,
 
an
tit
o
x
in
s 
an
d 
ot
he
r 
dr
ug
s 
u
se
d 
to
 
co
n
tr
o
l v
ar
io
us
 h
um
an
 
di
se
as
es
.
 
‘
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
C
H
A
IN
 O
F 
IN
FE
C
TI
O
N
 
 
Th
e 
pa
th
og
en
 
do
es
 
n
o
t 
m
ea
n 
th
at
 
an
 
in
fe
ct
io
n
 
ca
n
 
o
cc
u
r.
 
Th
e 
in
fe
ct
io
n
 is
 o
cc
u
rr
in
g 
in
 
a 
cy
cl
e 
th
at
 
de
pe
n
ds
 o
n 
th
e 
pr
es
en
ce
 o
f 
al
l o
f 
th
e 
fo
llo
w
in
g 
el
em
en
ts
.
 
 
In
fe
ct
io
us
 
a
ge
n
t
 
Th
e 
m
ic
ro
 o
rg
an
ism
s 
o
f 
in
fe
ct
io
u
s 
ag
en
ts
 in
cl
u
de
 
ba
ct
er
ia
, v
iru
se
s,
 
fu
n
gi
 a
n
d 
pr
o
to
zo
a.
 
M
ic
ro
o
rg
an
ism
s 
o
n
 th
e 
sk
in
 
ar
e 
tr
an
sie
n
t f
lo
ra
.
 
Th
is 
w
ill
 
in
fe
ct
io
u
s 
ag
en
ts
re
se
rv
o
ir
po
rt 
of
 E
x
it
m
o
de
 o
f 
tr
an
sm
iss
io
n
 
po
rt 
of
 e
nt
ry
su
sc
ip
ta
bl
e h
os
t
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
su
rv
iv
e 
an
d 
m
ul
tip
ly
 
w
ith
ou
t c
au
sin
g 
ill
ne
ss
.
 
(C
D
C 
20
02
, W
H
O
 2
00
9).
 
It 
se
rv
es
 a
s 
a 
m
ajo
r 
pa
rt
 o
f 
th
e 
bo
dy
’
s 
pr
ot
ec
tio
n
. 
R
es
id
en
t 
flo
ra
 
o
n
 t
he
 
sk
in
 
co
v
er
s 
th
e 
en
tir
e 
bo
dy
 
an
d 
al
so
 th
is 
pr
ot
ec
t a
ga
in
st 
th
e 
pa
th
og
en
s.
 
H
um
an
 
bo
dy
 
fig
ht
 a
ga
in
st
 
an
tib
od
y.
 
Th
e 
tr
an
sie
n
t 
o
rg
an
ism
s 
w
ill
 a
tta
ch
 to
 t
he
 s
ki
n
 
w
he
n 
th
e 
pa
tie
nt
 
ha
s 
co
n
ta
ct
 
w
ith
 
an
o
th
er
 
pe
rs
on
 
o
r 
an
 
o
bje
ct
.
 
R
es
er
v
o
ir
 
 
R
es
er
vo
ir 
m
ea
n
s 
a 
pl
ac
e 
w
he
re
 m
u
lti
pl
y 
th
e 
m
ic
ro
o
rg
an
ism
s 
an
d 
to
 
tr
an
sf
er
 
to
 
a 
su
sc
ep
tib
le
 
ho
st.
 
Th
e 
co
m
m
o
n
 
in
fe
ct
io
ns
 
am
o
n
g 
th
e 
po
st
 
o
pe
ra
tiv
e 
ca
rd
ia
c 
pa
tie
n
ts
 a
re
 
re
sp
ira
to
ry
 t
ra
ct
 
in
fe
ct
io
ns
.
 
A
 v
ar
ie
ty
 
o
f 
m
ic
ro
o
rg
an
ism
s 
liv
es
 
in
 
th
e 
sk
in
 
an
d 
th
e 
bo
dy
 
ca
v
iti
es
,
 
di
sc
ha
rg
es
 
an
d 
flu
id
s. 
Ca
rr
ie
s 
w
ill
 
n
o
t 
sh
ow
 a
ny
 
sig
n
s 
an
d 
sy
m
pt
om
s 
of
 
di
se
as
e 
bu
t 
th
e 
pa
th
og
en
s 
in
 
th
e 
bo
dy
 
ca
n
 tr
an
sm
it 
th
e 
in
fe
ct
io
n
 
fro
m
 o
n
e 
to
 
an
o
th
er
.
 
 
E.
g:
 
fo
o
d,
 
an
im
al
,
 
se
x
u
al
 
co
n
ta
ct
s,
 
in
se
ct
s.
 
Po
rt
 
o
f e
x
it 
 
Th
es
e 
m
ic
ro
o
rg
an
ism
s 
w
ill
 
fin
d 
a 
pl
ac
e 
to
 
m
u
lti
pl
y.
 
Th
is 
w
ill
 c
au
se
 
an
o
th
er
 d
ise
as
e.
 
Po
rt 
of
 
ex
it 
in
cl
u
de
s 
bl
oo
d,
 
sk
in
,
 
re
sp
ira
to
ry
 
tr
ac
t, 
m
u
co
u
s 
m
em
br
an
es
.
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
M
od
e 
o
f t
ra
n
sm
iss
io
n 
 
 
H
an
d 
w
as
hi
ng
 
w
ill
 
he
lp
s 
to
 r
em
o
v
e 
th
e 
tr
an
sie
n
t 
flo
ra
.
 
Th
e 
pr
ac
tic
e 
o
f h
an
d 
hy
gi
en
e 
w
ill
 
pr
ev
en
t t
he
 tr
an
sm
iss
io
n
 o
f i
nf
ec
tio
n 
fro
m
 
o
n
e 
o
bje
ct
 to
 
an
o
th
er
.
 
U
nw
as
he
d 
ha
nd
s 
in
 h
ea
th
 c
ar
e 
se
tti
ng
s 
ar
e 
th
e 
m
ajo
r 
ro
u
te
 
o
f 
tr
an
sm
iss
io
n
 
o
f i
nf
ec
tio
n.
 
( C
D
C 
20
02
,
 
W
H
O
 2
01
4,
 
Ci
pr
an
 
20
07
) 
Po
rt
 
o
f e
n
tr
y 
 
Th
e 
ro
u
te
 o
f e
n
tr
y 
to
 
th
e 
bo
dy
 
o
r 
an
 o
bje
ct
 m
ay
 
u
se
 fo
r 
ex
ist
in
g 
th
e 
m
ic
ro
o
rg
an
ism
s.
 
If 
th
er
e 
is 
an
 
im
pr
o
pe
r 
sk
in
 
pr
ep
ar
at
io
n,
 
th
e 
in
fe
ct
io
n
 c
an
 
o
cc
u
r 
fro
m
 a
n
y 
so
u
rc
e.
 
E.
g.
: 
 
Im
pr
op
er
 
sk
in
 
pr
ep
ar
at
io
n
 
be
fo
re
 
n
ee
dl
e 
pr
ic
k 
ca
n
 
en
te
r 
th
e 
m
ic
ro
o
rg
an
ism
s.
 
Su
sc
ep
tib
le
 
ho
st
 
 
Su
sc
ep
tib
ili
ty
 
o
f 
an
 
in
fe
ct
io
u
s 
ag
en
t 
is 
de
pe
n
di
ng
 
u
po
n 
th
e 
in
di
v
id
ua
l’s
 
de
gr
ee
 
o
f 
re
sis
ta
n
ce
 
to
 p
at
ho
ge
n
s.
 
A
ll 
ar
e 
co
n
st
an
tly
 
co
n
ta
ct
 
w
ith
 la
rg
e 
n
u
m
be
r 
o
f 
m
ic
ro
or
ga
n
ism
s.
 
Th
e 
in
fe
ct
io
n
 d
oe
s 
n
o
t 
sp
re
ad
 u
nt
il 
th
e 
pe
rs
o
n
 
be
co
m
e 
su
sc
ep
tib
le
 
to
 
th
e 
st
re
ng
th
 a
n
d 
nu
m
be
rs
 
o
f 
m
ic
ro
 
o
rg
an
ism
s 
ca
pa
bl
e 
o
f p
ro
du
ci
ng
 
th
e 
in
fe
ct
io
n
.
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
H
O
SP
IT
A
L 
A
C
QU
IR
ED
 
IN
FE
C
TI
O
N
 
 
Pa
tie
n
ts
,
 
st
af
f n
u
rs
es
,
 
do
ct
or
s,
 
w
ar
d 
ai
ds
,
 
w
ar
d 
bo
ys
,
 
pa
tie
n
t a
tte
n
de
rs
 
an
d 
al
l 
th
e 
o
th
er
 
he
al
th
 
ca
re
 
w
o
rk
er
s 
ha
ve
 
an
 
in
cr
ea
se
d 
ris
k 
of
 
ge
tti
ng
 
in
fe
ct
io
n
s 
fro
m
 
th
e 
ho
sp
ita
ls.
 
Cl
ie
n
ts
 
in
 t
he
 
he
al
th
 c
ar
e 
se
tti
ng
s 
ar
e 
in
cr
ea
sin
g 
th
e 
ris
k 
of
 i
nf
ec
tio
n.
 
Th
is 
ca
n
 
sp
re
ad
 b
ec
au
se
 
o
f 
th
e 
us
e 
o
f 
in
va
siv
e 
pr
oc
ed
ur
es
,
 
ad
m
in
ist
ra
tio
n
 o
f 
an
tib
io
tic
s,
 
pr
es
en
ce
 o
f 
m
u
lti
 d
ru
g 
re
sis
ta
n
t o
rg
an
ism
s.
 
 
IN
FE
C
TI
O
N
 
C
O
N
TR
O
L 
PR
A
C
TI
C
ES
 
FO
R
 
PO
ST
 
O
PE
R
A
TI
V
E 
 
C
A
R
D
IC
 P
A
TI
EN
TS
 
Th
e 
u
n
de
rs
ta
nd
in
g 
ch
ai
n
 o
f i
nf
ec
tio
n 
is 
a 
v
ita
l r
o
le
 
to
 
pr
ev
en
t t
he
 in
fe
ct
io
n 
to
 
ev
er
yo
n
e.
 
Th
e 
in
di
vi
du
al
 s
ho
ul
d 
id
en
tif
y 
th
e 
sig
n
s 
an
d 
sy
m
pt
om
s 
o
f 
in
fe
ct
io
n
 
an
d 
al
so
 
to
 
ta
ke
 
an
 
ap
pr
op
ria
te
 a
ct
io
n
 
to
 
pr
ev
en
t t
he
 
in
fe
ct
io
n.
 
•
H
an
d 
w
as
hi
n
g 
 
•
Pe
rs
on
al
 
pr
ot
ec
tiv
e 
eq
u
ip
m
en
ts
 
•
Ca
re
 
o
f i
n
v
as
iv
e 
lin
es
 
•
Pr
ev
en
tio
n
 o
f v
en
til
at
o
r 
as
so
ci
at
ed
 
pn
eu
m
o
n
ia
 
•
Pr
ev
en
tio
n
 o
f s
u
rg
ic
al
 
sit
e 
in
fe
ct
io
ns
 
•
Pr
ev
en
tio
n
 o
f c
at
he
te
r 
as
so
ci
at
ed
 
u
rin
ar
y 
tr
ac
t i
n
fe
ct
io
n 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
2.
 
4 
m
in
 
Ex
pl
ai
n
 
ab
ou
t 
ha
nd
 w
as
hi
ng
 
pr
ac
tic
es
.
 
•
B
io
m
ed
ic
al
 
w
as
te
 
m
an
ag
em
en
t 
H
an
d 
w
a
sh
in
g 
 
H
an
d 
hy
gi
en
e 
pr
ac
tic
es
 
sh
ou
ld
 k
no
w
 a
ll 
th
e 
he
al
th
 
w
o
rk
er
s. 
In
st
ru
ct
 
al
l t
he
 
he
al
th
 w
or
ke
rs
 t
o 
fo
llo
w
 h
an
d 
hy
gi
en
e 
pr
ac
tic
es
 b
ef
or
e 
an
d 
af
te
r 
th
e 
pr
oc
ed
ur
e. 
Eq
u
ip
m
en
ts
 
fo
r 
ha
nd
 
w
a
sh
in
g 
a)
A
nt
ise
pt
ic
 
ha
n
d 
ru
bs
 
b)
A
lc
oh
ol
 b
as
ed
 
w
at
er
 
le
ss
 
c)
A
nt
ise
pt
ic
 
co
n
ta
in
in
g 
em
o
lli
en
t 
d)
H
an
d 
w
as
hi
n
g 
e)
Ea
sy
 
to
 
re
ac
h 
sin
k 
w
ith
 
w
ar
m
 r
u
n
n
in
g 
w
at
er
 
f)
A
nt
im
ic
ro
bi
al
 
o
r 
n
o
n
 
an
tim
ic
ro
bi
al
 
so
ap
 
g)
D
isp
os
ab
le
 
n
ai
l c
le
an
er
 
C
la
ss
ify
 
th
e 
st
ep
s 
o
f h
an
d 
w
a
sh
in
g
1.
Su
rg
ic
al
 
ha
nd
 
w
as
hi
ng
 
 
2.
M
ed
ic
al
 
ha
n
d 
w
as
hi
n
g 
Th
e 
te
ac
he
r 
ex
pl
ai
n
ed
 
ab
ou
t h
an
d 
w
as
hi
ng
 
pr
ac
tic
es
.
 
Li
st
en
in
g 
an
d 
o
bs
er
vi
n
g 
W
ha
t a
re
 th
e 
m
o
m
en
ts
 o
f 
ha
nd
 
w
as
hi
n
g 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
St
ep
s 
o
f h
an
d 
w
a
sh
in
g 
1.
In
sp
ec
t 
yo
u
r 
ha
nd
 s
u
rfa
ce
 
fo
r 
br
ea
k 
or
 c
ut
 i
n 
th
e 
sk
in
 o
r 
cu
tic
le
s.
 
Co
ve
r 
th
e 
ha
n
ds
 
if 
an
y 
sk
in
 
le
sio
n
s 
w
ith
 
a 
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.
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.
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.
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.
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re
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.
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f m
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R
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an
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ld
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te
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id
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hi
n
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th
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so
ap
 
an
d 
w
at
er
 
w
he
n
 
th
ey
 a
re
 
v
isi
bl
y 
so
ile
d.
 
3.
A
 su
rg
ic
al
 
sc
ru
b 
sh
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H
an
d 
w
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hi
ng
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ou
ld
 b
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d 
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o
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an
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at
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ra
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th
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n
ds
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an
ds
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ery
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o
th
er
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rie
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nt
am
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at
ed
 h
an
ds
 
 
o
f h
ea
lth
 c
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e 
w
o
rk
er
s 
ar
e 
th
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im
ar
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so
u
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o
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ec
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3.
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im
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ls 
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4.
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rie
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th
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ds
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pe
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o
ho
l a
n
d 
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m
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t f
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n
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ge
n
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ds
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 b
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w
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er
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.
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ile
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O
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o
ho
l b
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hi
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at
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t c
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r c
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 p
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e 
pr
oc
ed
ur
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.
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n
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pa
tie
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lth
 c
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w
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 p
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 p
at
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.
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f b
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at
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 p
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t p
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 p
at
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r t
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.
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 c
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ot
 c
ov
er
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o
t 
w
ea
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 a
re
 t
he
 im
po
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an
t 
m
at
er
ia
l t
o 
pr
ev
en
t 
fro
m
 
th
e 
ex
te
rn
al
 
in
fe
ct
io
n
.
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is 
w
ill
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o
id
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e 
ex
te
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al
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n
ta
m
in
at
io
n 
th
at
 e
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tr
an
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ed
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ro
ug
h 
th
e 
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oe
s 
to
 re
st
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te
d 
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s 
o
r 
o
pe
ra
tin
g 
ro
o
m
s.
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 c
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in
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ed
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n
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ld
 d
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en
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 b
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te
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fe
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io
n
.
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a
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 d
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pa
tie
n
ts
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n
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w
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u
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t 
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 c
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w
o
rk
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fro
m
 
th
e 
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tio
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o
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an
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al
l 
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le
t n
u
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n
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de
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r f
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 p
at
ie
n
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io
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N
ev
er
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th
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di
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ab
le
 m
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K
ee
p 
ta
lk
in
g 
m
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g 
m
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pr
ev
en
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to
ry
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fe
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io
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 b
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o
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o
f t
ie
 a
t b
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o
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w
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.
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 m
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.
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e 
pr
ot
ec
tio
n 
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ri
n
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io
n
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ia
l 
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o
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go
gg
le
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pr
ev
en
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th
e 
sp
la
sh
es
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gg
le
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n 
th
e 
in
se
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io
n
 
o
f c
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tr
al
 
lin
e 
ca
th
et
er
s 
o
r 
ar
te
ria
l l
in
es
.
 
b.
N
ee
ds
 to
 b
e 
fit
 a
ro
un
d 
th
e 
fa
ce
,
 
so
 t
ha
t h
e 
flu
id
s 
ca
n
n
o
t 
en
te
r 
in
 to
 
th
e 
fa
ce
 
o
r 
m
o
u
th
.
 
G
ow
n
 
Pu
rp
os
e 
of
 
w
ea
ri
n
g 
go
w
n
s 
 
G
ow
n
 
is 
to
 
pr
ev
en
t 
th
e 
co
n
ta
m
in
at
io
n 
o
f 
cl
o
th
es
 w
hi
le
 d
ur
in
g 
th
e 
pa
tie
n
t 
ca
re
.
 
Th
is 
w
ill
 
co
v
er
 
to
 
pr
o
te
ct
 
th
e 
he
al
th
 
ca
re
 
w
o
rk
er
s 
an
d 
v
isi
to
rs
 
fro
m
 
in
fe
ct
ed
 
m
at
er
ia
l a
n
d 
bo
dy
 
flu
id
s. 
 
1.
Ch
an
ge
 
th
e 
go
w
n
 
if 
it 
is 
da
m
ag
ed
 
2.
D
isp
os
e 
th
e 
iso
la
tio
n
 
go
w
n
 a
fte
r 
o
n
ce
 u
se
d 
3.
Is
ol
at
io
n 
go
w
n
s 
sh
ou
ld
 o
pe
n 
at
 
th
e 
ba
ck
 a
n
d 
ha
ve
 
tie
s 
o
r 
sn
ap
s 
at
 th
e 
n
ec
k 
an
d 
w
ai
st
 
to
 
ke
ep
 
th
e 
go
w
n
 
cl
o
se
d 
an
d 
se
cu
re
.
 
G
lo
v
es
 
 
G
lo
ve
s 
ar
e 
u
sin
g 
fo
r 
pr
ev
en
tio
n 
an
d 
al
so
 m
in
im
iz
in
g 
th
e 
ris
k 
o
f 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
in
tro
du
ci
ng
 
ha
rm
fu
l m
ic
ro
o
rg
an
ism
s 
in
to
 th
e 
st
er
ile
 a
re
as
 o
f t
he
 b
od
y 
w
hi
le
 
u
n
de
rta
ki
ng
 
th
e 
cl
in
ic
al
 
pr
o
ce
du
re
s. 
Pu
rp
os
e 
an
d 
gu
id
el
in
es
 
o
f w
ea
ri
ng
 g
lo
ve
s 
1.
G
lo
ve
s 
do
 
n
o
t c
ha
n
ge
 
th
e 
pr
ac
tic
e 
o
f o
pt
im
al
 
ha
nd
 
hy
gi
en
e.
 
2.
B
ef
o
re
 d
on
ni
n
g 
th
e 
gl
o
v
es
, 
ha
n
ds
 
sh
ou
ld
 
be
 
dr
y.
 
3.
G
lo
ve
s 
pr
ev
en
t t
he
 in
di
re
ct
 
an
d 
di
re
ct
 c
on
ta
ct
. 
4.
G
lo
ve
s 
sh
ou
ld
 
n
o
t w
as
h 
o
r 
di
sin
fe
ct
 
fo
r 
re
u
se
.
 
5.
A
lw
ay
s 
sh
ou
ld
 
ch
an
ge
 
th
e 
gl
o
v
es
 a
fte
r 
pa
tie
nt
 
co
n
ta
ct
. 
W
he
n 
to
 d
o
n
 g
lo
ve
s 
A
.
B
ef
o
re
 to
u
ch
in
g 
w
et
B.
If 
br
ok
en
 
sk
in
C
.
M
uc
ou
s m
em
br
an
o
u
s
D
.
B
lo
od
 a
nd
 
bo
dy
 
flu
id
s
E.
In
va
siv
e 
pr
oc
ed
ur
es
F.
Co
n
ta
m
in
at
ed
 
w
as
te
G
.
So
ile
d 
in
st
ru
m
en
ts
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
4.
 
3m
in
 
D
es
cr
ib
e 
th
e 
ca
re
 
o
f i
n
v
as
iv
e 
lin
es
 
R
em
o
v
a
l o
f g
lo
v
es
 
a)
R
em
o
v
e 
af
te
r 
th
e 
us
e 
b)
B
ef
o
re
 c
o
n
ta
m
in
at
ed
 
to
u
ch
in
g 
ite
m
s 
c)
B
ef
o
re
 
go
in
g 
to
 
an
o
th
er
 
pa
tie
n
ts
 
d)
Pe
rfo
rm
 h
an
d 
hy
gi
en
e 
to
 
av
o
id
 tr
an
sf
er
 
e)
If 
n
o
tic
e 
te
ar
 
o
f g
lo
v
es
 
PR
EV
EN
TI
O
N
 O
F 
IN
V
A
SI
V
E 
LI
N
E 
IN
FE
C
TI
O
N
  
 
In
va
siv
e 
lin
e 
in
fe
ct
io
ns
 
w
ill
 in
cr
ea
se
 t
he
 
co
st
 o
f 
ho
sp
ita
l a
s 
w
el
l a
s 
th
e 
le
n
gt
h 
of
 
ho
sp
ita
l 
st
ay
.
 
Th
is 
w
ill
 i
nc
re
as
e 
th
e 
m
o
rt
al
ity
 
ra
te
.
 
A
ro
u
n
d 
25
0,
00
0 
o
f p
eo
pl
e 
ha
v
e 
be
en
 
o
cc
u
rr
ed
 
an
n
u
al
ly
.
 
Pe
ri
ph
er
a
l l
in
es
 
 
Pe
rip
he
ra
l l
in
e 
m
o
st
ly
 
re
fe
r r
ed
 
to
 
as
 d
rip
s b
ec
au
se
 o
f t
he
 
ai
r 
en
te
rin
g 
 
in
to
 
th
e 
bl
oo
d 
st
re
am
. 
It 
is 
u
se
d 
to
 
ad
m
in
ist
er
 th
e 
an
tib
io
tic
s. 
B
io
av
ai
la
bi
lit
y 
o
f m
ed
ic
at
io
n
 
is 
10
0%
 th
ro
u
gh
 th
e 
in
tr
av
en
o
u
s 
th
er
ap
y.
•
Pe
rip
he
ra
l l
in
es
 
sh
ou
ld
 
ch
an
ge
 
af
te
r 
72
 
ho
ur
s 
•
Fl
us
hi
ng
 
o
f 
in
tr
av
en
o
u
s 
lin
e 
sh
ou
ld
 b
e 
do
ne
 
be
fo
re
 
an
d 
af
te
r 
ad
m
in
ist
er
in
g 
th
e 
m
ed
ic
at
io
n
s.
 
Th
e 
te
ac
he
r 
de
sc
rib
ed
 
ab
ou
t t
he
 
in
v
as
iv
e 
lin
es
Li
st
en
in
g 
an
d 
 
o
bs
er
vi
ng
 
H
ow
 
to
 
pr
ev
en
t 
in
va
siv
e 
lin
e 
in
fe
ct
io
n 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
A
ss
es
s 
th
e 
pa
te
n
cy
 
o
f c
an
n
u
la
.
 
•
D
isi
nf
ec
ts
 
th
e 
ex
te
rn
al
 
su
rfa
ce
 o
f t
he
 
ca
th
et
er
 
hu
b 
be
fo
re
 
gi
v
in
g 
th
e 
m
ed
ic
at
io
n
s 
•
R
ep
la
ce
 
th
e 
in
tr
av
en
o
u
s 
tu
bi
n
g’
s 
af
te
r 
24
 
ho
ur
s. 
C
en
tr
a
l v
en
o
u
s 
lin
es
 
 
Ce
nt
ra
l v
en
o
u
s 
th
er
ap
y 
is 
us
ed
 to
 c
or
re
ct
 
th
e 
el
ec
tro
ly
te
 im
ba
la
n
ce
, 
ad
m
in
ist
ra
tio
n 
of
 
io
n
o
tr
op
s, 
fo
r 
th
e 
bl
oo
d 
tra
n
sf
u
sio
n.
 
Th
e 
m
ai
n 
pu
rp
os
e 
is 
to
 a
ss
es
s 
th
e 
ce
n
tr
al
 v
en
o
u
s 
pr
es
su
re
 
an
d 
pu
lm
o
n
ar
y 
ar
te
ria
l p
re
ss
ur
e 
•
U
se
 s
te
ril
e 
ga
u
ze
 
o
r 
st
er
ile
 
tr
an
sp
ar
en
t s
em
i p
er
m
ea
bl
e 
 
•
D
re
ss
in
g 
to
 
co
v
er
 
th
e 
ca
th
et
er
 
sit
e.
 
•
Sh
ou
ld
 re
pl
ac
e 
th
e 
ca
th
et
er
,
 
if 
th
e 
dr
es
sin
g 
be
co
m
es
 lo
o
se
n
ed
,
 
da
m
p 
o
r 
v
isi
bl
y 
so
ile
d.
 
•
To
 p
ro
m
o
te
 fu
ng
al
 in
fe
ct
io
ns
,
 
do
 n
ot
 
u
se
 t
op
ic
al
 
an
tib
io
tic
 o
in
tm
en
t 
o
r 
cr
ea
m
s 
o
n
 
in
se
rti
o
n
 
sit
e.
 
•
R
ep
la
ce
 
th
e 
tr
an
sp
ar
en
t 
dr
es
sin
gs
 f
ro
m
 t
he
 c
en
tr
al
 v
en
o
u
s 
ca
th
et
er
 
af
te
r 
o
n
e 
w
ee
k.
 
•
U
se
 
a 
ch
lo
rh
ex
id
in
e 
im
pr
eg
n
at
ed
 s
po
ng
e 
dr
es
sin
g 
fo
r 
te
m
po
ra
ry
 
sh
or
te
r c
at
he
te
rs
. 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
•
Ch
lo
re
he
xi
di
n
e 
sh
ou
ld
 
be
 
u
se
d 
as
 
sk
in
 
an
tis
ep
tic
s 
•
Ca
th
et
er
 
re
m
o
v
al
 s
ite
 
sh
ou
ld
 b
e 
ch
ec
ke
d 
fo
r 
th
e 
pr
es
en
ce
 
o
f 
er
yt
he
m
a,
 sw
el
lin
g,
 
te
nd
er
n
es
s,
 
an
d 
pa
lp
ab
le
 
v
en
o
u
s 
th
ro
m
bo
sis
.
 
•
Pr
es
en
ce
 
o
f 
Bl
o
o
d 
o
r 
an
tim
ic
ro
bi
al
 
o
in
tm
en
t 
sh
ou
ld
 b
e 
re
m
o
v
ed
 
fro
m
 
th
e 
sk
in
 
ar
o
u
n
d 
th
e 
ca
th
et
er
 
sit
e.
 
•
U
se
 
2%
 o
f c
hl
or
he
x
id
in
e 
w
as
h 
fo
r d
ai
ly
 
sk
in
 
cl
ea
n
in
g 
to
 
re
du
ce
 
th
e 
in
fe
ct
io
n
 
•
Su
tu
re
le
ss
 
se
cu
re
m
en
t d
ev
ic
e 
sh
ou
ld
 b
e 
u
se
d 
fo
r 
re
du
ci
n
g 
th
e 
ris
k 
of
 
in
fe
ct
io
n
 
fro
m
 in
tr
a 
v
as
cu
la
r 
ca
th
et
er
s.
 
Sy
st
em
ic
 
a
n
tib
io
tic
 
pr
o
ph
yl
ax
is 
 
D
o 
no
t 
ad
m
in
ist
er
 
th
e 
an
tib
io
tic
 
pr
op
hy
la
x
is 
ro
ut
in
el
y 
be
fo
re
 
th
e 
in
se
rti
on
 o
f c
at
he
te
rs
 o
r d
ur
in
g 
th
e 
u
se
 
o
f a
n
 in
tr
av
as
cu
la
r c
at
he
te
r 
to
 
pr
ev
en
t 
ca
th
et
er
 
co
lo
ni
za
tio
n
.
 
A
nt
ib
io
tic
/ a
n
tis
ep
tic
 o
in
tm
en
ts
 
•
A
fte
r 
th
e 
in
se
rt
io
n 
of
 
th
e 
ca
th
et
er
s 
sh
ou
ld
 u
se
 
po
vi
di
ne
 
io
di
ne
 
an
tis
ep
tic
 o
in
tm
en
t o
r 
ba
ci
tr
ac
in
/ g
ra
m
ic
id
in
e 
po
ly
m
yx
in
-B
 o
in
tm
en
t 
at
 
th
e 
he
m
o
di
al
ys
is 
ca
th
et
er
. 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
5.
 
4 
m
in
 
Ex
pl
ai
n
 
th
e 
n
u
rs
in
g 
ca
re
 
m
ea
su
re
s 
o
f 
v
en
til
at
or
 
as
so
ci
at
ed
 
pn
eu
m
on
ia
.
 
•
W
ea
r t
he
 
m
as
k,
 
ca
p,
 
go
w
n
 
w
hi
le
 h
an
dl
in
g 
ce
n
tr
al
 
v
en
o
u
s 
ca
th
et
er
. 
•
R
ep
la
ce
 
th
e 
in
tra
v
en
o
u
s 
tu
bi
ng
’
s 
w
ith
in
 2
4 
ho
ur
s 
o
f 
in
iti
at
in
g 
th
e 
in
fu
sio
n
.
 
PR
EV
EN
TI
O
N
 O
F 
V
EN
TI
LA
TO
R
 
A
SS
O
C
IA
TE
D
 P
N
EU
M
O
N
IA
 
In
 a
n
 
in
te
ns
iv
e 
ca
re
 
u
n
it,
 v
en
til
at
or
 a
ss
o
ci
at
ed
 p
ne
u
m
o
n
ia
 is
 
ha
v
in
g 
th
e 
hi
gh
 
ra
te
 
o
f 
m
o
rt
al
ity
 
an
d 
m
o
rb
id
ity
.
 
V
en
til
at
o
r 
bu
nd
le
 i
s 
o
n
e 
o
f 
th
e 
se
rie
s 
in
te
rv
en
tio
n
s 
w
hi
ch
 
is 
re
la
te
d 
to
 
v
en
til
at
o
r 
ca
re
.
 
•
To
 
de
cr
ea
se
 
th
e 
ba
ct
er
ia
l 
sit
e 
en
do
tra
ch
ea
l 
co
lo
ni
za
tio
n
,
 
an
tim
ic
ro
bi
al
 
co
at
ed
 
to
 
be
 
do
ne
.
 
•
H
ea
t m
o
ist
ur
e 
ex
ch
an
ge
 
sh
ou
ld
 ch
an
ge
 
ev
er
y 
24
- 4
8 
ho
ur
s 
•
Pn
eu
m
at
ic
 c
irc
ui
t s
ho
ul
d 
ch
an
ge
 
ev
er
y 
24
-4
8 
ho
ur
s 
•
U
se
 
sin
gl
e 
u
se
 
ca
th
et
er
 
fo
r s
u
ct
io
n
in
g 
•
O
xy
ge
n
 
m
as
k,
 
v
en
til
at
o
r 
de
vi
ce
,
n
eb
ul
iz
er
 c
ha
m
be
rs
 
ar
e 
cl
ea
n
ed
 
ca
re
fu
lly
 
an
d 
al
so
sh
ou
ld
 
st
er
ili
ze
d.
 
•
H
um
id
ifi
er
 d
om
es
 a
re
 s
te
ril
iz
ed
; A
M
BU
 
ba
gs
 
ar
e 
cl
ea
n
ed
 th
or
ou
gh
ly
 
an
d 
th
en
 
se
n
d 
fo
r 
th
e 
ste
ril
iz
at
io
n
.
 
•
M
ic
ro
bi
al
 
su
rv
ill
en
ce
 
o
f r
es
pi
ra
to
ry
 
eq
ui
pm
en
ts
 
sh
o
u
ld
 b
e 
pr
ac
tic
ed
.
 
•
St
er
ile
 w
at
er
 s
ho
ul
d 
be
 u
se
d 
fo
r 
th
e 
ne
bu
liz
er
s 
an
d 
hu
m
id
ifi
er
s 
an
d 
Th
e 
te
ac
he
r 
ex
pl
ai
n
ed
 
th
e 
n
u
rs
in
g 
ca
re
 
m
ea
su
re
s 
o
f 
v
en
til
at
o
r 
as
so
ci
at
ed
 
pn
eu
m
o
n
ia
. 
Li
st
en
in
g 
an
d 
 
o
bs
er
vi
ng
 
W
ha
t a
re
 
th
e 
n
u
rs
in
g 
ca
re
 
m
ea
su
re
s 
o
f 
v
en
til
at
or
 
as
so
ci
at
ed
 
pn
eu
m
o
n
ia
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
al
so
 
sh
ou
ld
 
ch
an
ge
d 
ev
er
y 
o
n
e 
o
r 
tw
ic
e 
da
ily
.
 
C
A
R
E 
O
F 
PA
TI
EN
T 
W
IT
H
 V
EN
TI
LA
TO
R
 
 
M
ec
ha
n
ic
al
 v
en
til
at
o
r 
ca
n
 
m
ai
nt
ai
n 
v
en
til
at
io
n 
au
to
m
at
ic
al
ly
 
fo
r 
pr
ol
on
ge
d 
tim
e.
 
Th
is 
is 
in
di
ca
te
d 
in
 
pa
tie
n
t 
w
ho
 is
 
u
n
ab
le
 to
 m
ai
n
ta
in
 
th
e 
sa
fe
 l
ev
el
 o
f 
o
x
yg
en
 
an
d 
th
e 
le
ve
l 
o
f 
ca
rb
on
 
di
ox
id
e 
by
 
sp
on
ta
ne
o
u
s 
br
ea
th
in
g 
ev
en
 
in
 
an
 
as
sis
ta
n
ce
 

H
ea
d 
to
 
fo
ot
 
ca
re
 to
 
be
 
gi
v
en
 

O
ra
l c
ar
e 
sh
ou
ld
 
be
 
gi
v
en
 w
ith
 
ch
lo
rh
ex
id
in
e. 

H
ea
d 
en
d 
to
 b
e 
el
ev
at
ed
 t
o 
ev
er
y 
30
-
40
 d
eg
re
e 
w
ill
 p
re
v
en
t 
as
pi
ra
tio
n
.
 

St
re
ss
 u
lc
er
 
pr
op
hy
la
xi
s 
to
 
be
 
gi
v
en
. 

R
ea
di
ly
 
se
da
tio
n 
v
ac
at
io
n
 
an
d 
as
se
ss
m
en
t o
f r
ea
di
ne
ss
 
to
 
ex
tu
ba
te
.
 

Id
en
tif
y 
th
e 
m
al
n
o
u
ris
he
d 
pe
o
pl
es
.
 

St
re
ss
 u
lc
er
 
in
cl
u
de
s 
H
2 
bl
o
ck
er
s, 
su
cr
al
fa
te
 
v
er
su
s 
ra
n
iti
di
ne
.
 

Pa
tie
n
t 
w
ho
 
ha
ve
 
m
ec
ha
n
ic
ha
l 
v
en
til
at
or
 
sh
ow
ed
 
a 
sig
n
ifi
ca
n
t 
re
du
ct
io
n 
in
 
cl
in
ic
al
ly
 
im
po
rta
nt
 G
I b
le
ed
in
g.
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
6.
 
3 
m
in
 
St
at
e 
th
e 
pr
ev
en
tiv
e 
m
ea
su
re
s 
o
f 
su
rg
ic
al
 
sit
e 
in
fe
ct
io
n 
PR
EV
EN
TI
O
N
 O
F 
SU
R
G
IC
A
L 
SI
TE
 
IN
FE
C
TI
O
N
 
 
Su
rg
ic
al
 
sit
e 
in
fe
ct
io
n 
is 
a 
ty
pe
 
o
f h
os
pi
ta
l a
cq
ui
re
d 
in
fe
ct
io
n
 
w
hi
ch
 
m
ai
nl
y 
af
fe
ct
 
po
st 
o
pe
ra
tiv
e 
pa
tie
nt
s. 
Th
e 
ca
u
se
s 
o
f i
nf
ec
tio
n
 a
re
 
fro
m
 v
iru
s,
 
ba
ct
er
ia
,
 
fu
n
gu
s,
 
m
et
hi
ci
lli
n 
re
sis
ta
n
t 
st
ap
hy
lo
co
cc
u
s 
au
re
u
s 
in
fe
ct
io
ns
 a
nd
 
al
so
 
it 
is 
af
fe
ct
in
g 
th
ro
ug
h 
th
e 
in
tr
av
as
cu
la
r 
ca
th
et
er
s.
 T
hi
s i
s 
af
fe
ct
in
g 
u
p 
to
 
20
%
 o
f a
ll 
he
al
th
 
ca
re
 
re
la
te
d 
in
di
v
id
ua
ls.
 
1.
Id
en
tif
y 
an
d 
tr
ea
t r
em
o
te
 
sit
e 
in
fe
ct
io
n 
2.
A
de
qu
at
el
y 
co
n
tr
o
l g
lu
co
se
 
in
 
di
ab
et
es
 
 
3.
Su
rg
ic
al
 
w
o
u
n
ds
 a
fte
r 
an
 
el
ec
tiv
e 
su
rg
er
y 
ar
e 
in
sp
ec
te
d 
o
n
 3
rd
 
po
st 
o
pe
ra
tiv
e 
da
y.
 
4.
Fo
llo
w
 a
se
pt
ic
 
te
ch
ni
qu
es
 
w
hi
le
 
ch
an
gi
n
g 
th
e 
dr
es
sin
gs
.
 
5.
A
ll 
pe
rs
o
n
n
el
 d
oi
ng
 
dr
es
sin
g 
sh
ou
ld
 w
as
h 
th
ei
r 
ha
n
ds
 b
ef
o
re
 
do
in
g 
th
e 
pr
oc
ed
ur
e. 
Fo
llo
w
 th
e 
2 
m
et
ho
ds
 
•
O
ne
 to
 
o
pe
n
 
th
e 
w
o
u
n
d 
•
O
ne
 to
 
do
 
th
e 
dr
es
sin
g 

W
as
h 
ha
n
ds
 
be
fo
re
 
ap
pl
yi
n
g 
th
e 
dr
es
sin
g 

D
re
ss
in
g 
sh
ou
ld
 b
e 
do
ne
 
da
ily
 
by
 
u
sin
g 
po
v
id
in
e 
io
di
ne
 to
 c
le
an
 th
e 
Th
e 
te
ac
he
r 
ex
pl
ai
n
ed
 
th
e 
pr
ev
en
tiv
e 
m
ea
su
re
s 
o
f 
su
rg
ic
al
 
sit
e 
in
fe
ct
io
n
 
Li
st
en
in
g 
an
d 
 
o
bs
er
vi
ng
 
H
ow
 
to
 
pr
ev
en
t t
he
 
su
rg
ic
al
 
sit
e 
in
fe
ct
io
n.
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
7.
 
2 
m
in
 
R
ec
o
gn
iz
in
g 
th
e 
pr
ev
en
tiv
e 
m
ea
su
re
s 
o
f 
u
rin
ar
y 
ca
th
et
er
 
w
o
u
n
d 
an
d 
ap
pl
yi
n
g 
dr
y 
ab
so
rb
en
t d
re
ss
in
g 
if 
th
er
e 
is 
an
y 
ev
id
en
ce
 
o
f i
nf
ec
tio
n.
 

A
dm
in
ist
er
 
an
tim
ic
ro
bi
al
 a
ge
n
ts
 
as
 
pr
es
cr
ib
ed
 
 
PR
O
PH
Y
LA
C
TI
C
 
A
N
TI
BI
O
TI
C
S 
 
M
os
t 
o
f t
he
 
su
rg
ic
al
 
pa
tie
n
ts
 
is 
n
ee
de
d 
th
e 
tre
at
m
en
t o
f p
ro
ph
yl
ac
tic
 
an
tib
io
tic
s. 
Th
e 
ris
k 
fa
ct
or
s 
of
 
pa
tie
n
ts
 
ar
e 
su
gg
es
tin
g 
th
e 
ne
ed
 
o
f 
pr
op
hy
la
ct
ic
 
an
tib
io
tic
s 
su
ch
 
as
 
ce
rt
ai
n
 
v
al
vu
la
r 
di
se
as
es
 
an
d 
im
m
u
n
o
su
pp
re
ss
io
n
 
I.
A
nt
ib
io
tic
s 
gi
v
en
 
fo
r 
th
e 
pu
rp
os
e 
of
 
pr
ev
en
tin
g 
th
e 
in
fe
ct
io
n
.
 
Ce
fa
zo
lin
 
is 
w
id
el
y 
u
se
d 
fo
r c
le
an
 
o
pe
ra
tio
ns
.
 
II
.
A
pp
ro
pr
ia
te
 
u
se
 
o
f 
an
tib
io
tic
s 
o
n
e 
ho
ur
 b
ef
o
re
 in
se
rt
io
n 
sh
ou
ld
 b
e 
gi
v
en
.
 
PR
EV
EN
TI
O
N
 O
F 
U
R
IN
A
R
Y
 
C
A
TH
ET
ER
 
IN
FE
C
TI
O
N
S 
 
Th
e 
pe
rs
on
 
w
ho
 
kn
ow
s 
th
e 
co
rr
ec
t 
te
ch
ni
qu
e 
o
f 
as
ep
tic
 
an
d 
m
ai
nt
en
an
ce
 
o
f c
at
he
te
rs
 
sh
ou
ld
 h
an
dl
e 
ca
th
et
er
s.
 
M
o
st
 o
f t
he
 h
os
pi
ta
ls 
ar
e 
fa
ci
n
g 
th
e 
ch
al
le
n
ge
 
to
 
pr
ev
en
t t
he
 c
at
he
te
r 
as
so
ci
at
ed
 
u
rin
ar
y 
tr
ac
t i
nf
ec
tio
n
.
 
Th
e 
te
ac
he
r 
re
co
gn
iz
ed
 
th
e 
pr
ev
en
tiv
e 
Li
st
en
in
g 
an
d 
 
o
bs
er
vi
ng
 
W
ha
t a
re
 th
e 
pr
ev
en
tio
n
 
o
f u
rin
ar
y 
tr
ac
t 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
8.
 
4 
m
in
 
in
fe
ct
io
n
.
 
D
isc
us
s a
bo
ut
 
bi
o
m
ed
ic
al
 
w
as
te
 
A
ro
un
d 
50
%
 o
f 
ho
sp
ita
ls 
ar
e 
n
o
t 
fo
llo
w
in
g 
th
e 
gu
id
el
in
es
 t
o
 
pr
ev
en
t 
th
e 
ca
th
et
er
 
as
so
ci
at
ed
 
in
fe
ct
io
n.
  
G
ui
de
lin
es
 to
 
pr
ev
en
t t
he
 
u
ri
na
ry
 
tr
a
ct
 
in
fe
ct
io
n
.
 
•
U
rin
ar
y 
ca
th
et
er
s 
sh
ou
ld
 
be
 
in
se
rt
ed
 
o
n
ly
 
if 
n
ec
es
sa
ry
 
•
H
an
d 
w
as
hi
n
g 
sh
ou
ld
 
be
 
do
ne
 b
ef
o
re
 
af
te
r t
ou
ch
in
g 
th
e 
ca
th
et
er
 
•
Ca
th
et
er
 s
ho
ul
d 
be
 
u
se
d 
to
 
in
se
rt 
w
ith
 
th
e 
as
ep
tic
 
te
ch
ni
qu
es
.
 
•
Ca
th
et
er
 
sh
ou
ld
 
be
 
ch
an
ge
d 
af
te
r t
he
 
6th
 
da
y 
of
 
in
se
rt
io
n.
 
•
Em
pt
y 
th
e 
u
ro
ba
g 
3/
4t
h  
fu
lly
.
 
•
Se
cu
re
 th
e 
ca
th
et
er
s 
to
 
th
e 
lo
w
er
 
ab
do
m
in
al
 
w
al
l f
or
 m
al
e 
pa
tie
n
ts
.
 
•
En
co
u
ra
ge
 to
 
dr
in
k 
w
at
er
 if
 
n
o
t c
o
n
tr
ai
n
di
ca
te
d.
 
 
•
K
ee
p 
th
e 
co
lle
ct
io
n
 b
ag
 
be
lo
w
 
th
e 
le
ve
l o
f t
he
 b
la
dd
er
 
at
 
al
l t
im
es
.
 
•
M
ai
nt
ai
n 
u
n
o
bs
tru
ct
ed
 
u
rin
e 
flo
w
.
 
•
Em
pt
y 
th
e 
co
lle
ct
io
n
 
ba
g 
re
gu
la
rly
 
u
sin
g 
a 
se
pa
ra
te
 
co
lle
ct
in
g 
co
n
ta
in
er
 fr
o
m
 e
ac
h 
pa
tie
n
t a
n
d 
av
o
id
 a
llo
w
in
g 
th
e 
dr
ai
n
in
g 
sp
ig
o
t t
o 
to
uc
h 
th
e 
co
n
ta
in
er
.
 
BI
O
M
ED
IC
A
L 
W
A
ST
E 
M
A
N
A
G
EM
EN
T 
B
io
m
ed
ic
al
 w
as
te
 
w
ill
 b
e 
so
lid
 w
as
te
 
o
r 
liq
ui
d 
w
as
te
.
 
It 
is 
o
rig
in
at
in
g 
fro
m
 
m
ea
su
re
s 
o
f 
u
rin
ar
y 
ca
th
et
er
 
in
fe
ct
io
n.
 
Th
e 
te
ac
he
r 
di
sc
us
se
d 
Li
st
en
in
g 
an
d 
 
o
bs
er
vi
ng
 
in
fe
ct
io
n.
 
W
ha
t a
re
 th
e 
co
lo
ur
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
m
an
ag
em
en
t 
th
e 
la
bo
ra
to
rie
s o
r b
y 
th
e 
us
e 
of
 
hu
m
an
 b
ei
n
gs
.
 
It 
is 
co
n
ta
in
in
g 
bi
o
m
o
le
cu
le
s 
o
r 
o
rg
an
ism
s t
ha
t a
re
 r
es
tr
ic
te
d 
fro
m
 th
e 
en
v
iro
n
m
en
ta
l r
el
ie
f. 
pu
rp
o
se
 

To
 p
re
ve
n
t t
he
 
in
fe
ct
io
n 
by
 
m
ai
nt
ai
ni
n
g 
go
o
d 
hy
gi
en
e 
an
d 
sa
n
ita
tio
n
.
 

Pr
o
te
ct
 th
e 
pa
tie
n
t f
ro
m
 
th
e 
in
fe
ct
io
n
. 

Pr
ev
en
t f
ro
m
 th
e 
en
v
iro
n
m
en
ta
l p
ol
lu
tio
n
 

To
 
m
in
im
iz
e 
th
e 
w
as
te
. 
W
as
te
 d
isp
o
sa
l 
 
A
 r
ed
 p
la
st
ic
 
ba
g 
pl
ac
ed
 
in
 t
he
 p
at
ie
n
ts
 r
oo
m
 
fo
r 
co
lle
ct
in
g 
th
e 
in
fe
ct
io
u
s 
w
as
te
.
 
 
 
Em
pt
y 
th
e 
w
as
te
 d
isp
o
sa
l b
ag
 w
he
n
 
it 
is 
3/
4t
h  
fil
le
d 
 
N
on
 in
fe
ct
io
u
s 
w
as
te
 
do
es
 n
o
t r
eq
ui
re
 
sp
ec
ia
l p
re
ca
ut
io
ns
 to
 
pr
ev
en
t 
th
e 
in
fe
ct
io
n.
 
C
ol
ou
r c
o
de
s 
G
re
en
  
(ge
n
er
a
l w
a
st
e)-
pa
pe
r,
 
fo
od
 w
as
te
 
ab
ou
t 
bi
om
ed
ic
al
 
w
as
te
 
m
an
ag
em
en
t 
co
di
ng
 
o
f 
bi
o
m
ed
ic
al
 
w
as
te
 
m
an
ag
em
en
t
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
Y
el
lo
w
 
(in
fec
tio
us
)-h
um
an
 
tis
su
es
,
 
o
rg
an
s,
 
bo
dy
 
pa
rts
, 
m
ic
ro
bi
ol
o
gy
,
 
bi
ot
ec
hn
ol
o
gy
 
w
as
te
, i
te
m
s 
co
n
ta
m
in
at
ed
 
w
ith
 
bl
o
o
d 
an
d 
bo
dy
 
flu
id
s 
R
ed
 p
la
st
ic
-
 
al
l t
yp
es
 o
f 
in
tra
v
en
o
u
s 
an
d 
ot
he
r 
tu
bi
n
gs
 
ca
th
et
er
s, 
di
sp
os
al
 
sy
rin
ge
s,
 
bl
oo
d 
ba
gs
,
 
gl
o
v
es
,
 
di
al
ys
is,
 a
ll 
ki
n
ds
 
o
f d
ra
in
s 
an
d 
ap
ro
ns
.
 
Bl
ue
 
–
 
gl
as
s 
w
as
te
,
 
u
n
br
ok
en
 
bo
ttl
es
,
 
am
po
ul
es
.
 
Sh
a
rp
 
co
n
ta
in
er
-
 
n
ee
dl
es
, 
sh
ar
p 
lik
e 
sc
al
ps
,
 
cl
in
ic
al
 a
n
d 
pa
th
ol
og
ic
al
 
sli
de
s.
 
SA
FE
 N
EE
D
LE
 
H
A
N
D
LI
N
G
 P
R
A
C
TI
C
ES
 
•
D
o 
no
t r
ec
ap
pi
ng
 
th
e 
n
ee
dl
e. 
•
N
ee
dl
e 
le
ft 
un
at
te
nd
ed
.
 
 
•
D
isc
ar
d 
sh
ar
ps
 in
 
ba
gs
 
o
th
er
 th
an
 
sh
ar
p 
co
n
ta
in
er
. 
•
O
ve
rfl
o
w
in
g 
sh
ar
ps
 c
o
n
ta
in
er
 
sh
ou
ld
 
be
 
av
o
id
ed
 
•
D
o 
no
t B
en
d 
o
r 
br
ea
k 
th
e 
n
ee
dl
es
.
 
•
D
o 
no
t t
ra
n
sf
er
 
sh
ar
ps
 
fro
m
 
o
n
e 
pe
rs
on
 
to
 
an
o
th
er
.
 
•
U
se
 
1%
 
o
f s
o
di
um
 h
yp
oc
hl
o
rit
e 
fo
r 
th
e 
co
n
ta
in
er
.
 
D
o’
s t
o 
pr
ev
en
t t
he
 
n
ee
dl
e 
st
ic
k 
in
jur
y.
 

Sh
ar
p 
co
n
ta
in
er
 
sh
ou
ld
 
be
 
av
ai
la
bl
e 
at
 
th
e 
pr
oc
ed
ur
e 
sit
e.
 

D
isp
os
e 
th
e 
sh
ar
ps
 
im
m
ed
ia
te
ly
 
in
 
to
 
th
e 
co
n
ta
in
er
 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 

D
o 
no
t 
re
u
se
 t
he
 n
ee
dl
e 
ha
nd
lin
g 
o
f 
u
se
d 
sh
o
u
ld
 
be
 t
hi
ck
 r
ub
be
r 
gl
o
v
es
 

R
em
o
v
e 
th
e 
n
ee
dl
e 
w
ith
 
ca
re
 
u
sin
g 
a 
fo
rc
ep
s o
r 
a 
cl
am
p.
 

Em
pt
y 
th
e 
sh
ar
ps
 
co
n
ta
in
er
 w
he
n
 
it 
3/
4th
 
fil
le
d 
D
on
’
ts
 to
 p
re
v
en
t t
he
 
n
ee
dl
e 
st
ic
k 
in
jur
y.
 
•
D
o 
no
t r
ec
ap
 
th
e 
n
ee
dl
e.
 
•
D
o 
no
t b
re
ak
 
o
r 
be
nd
 
th
e 
n
ee
dl
e 
•
D
o 
no
t a
llo
w
 
th
e 
sh
ar
ps
 
to
 
co
v
er
 fl
o
w
 
•
D
o 
no
t d
ire
ct
ly
 
tr
an
sf
er
 th
e 
sh
ar
ps
 to
 o
th
er
 p
er
so
n 
w
ith
ou
t u
sin
g 
o
f k
- 
ba
sin
.
 
•
D
o 
no
t 
as
k 
an
ot
he
r 
pe
rs
o
n
 
to
 
ho
ld
 t
he
 h
an
d 
w
hi
le
 
do
in
g 
a 
ph
le
bo
to
m
y 
in
st
ea
d 
u
sin
g 
a 
to
ur
ni
qu
et
.
 
•
M
os
t c
o
m
m
o
n
 
in
fe
ct
io
n 
is 
he
pa
tit
is-
B.
 
 
BI
BI
LI
O
G
R
A
PH
Y
 
1.
Po
tte
r 
an
d 
pe
rr
y’
s 
(20
13
) f
u
n
da
m
en
ta
ls 
o
f n
u
rs
in
g.
 
9th
 
ed
iti
on
.
 
El
se
iv
ie
r 
pu
bl
ic
at
io
ns
.
 
Pa
ge
 
n
o
: 
33
5-
 3
59
 
2.
Ca
ro
l 
ta
yl
o
r 
an
d 
ca
ro
l 
lil
lis
,
 
Pr
isc
ill
a 
le
m
o
n
e 
(20
05
) f
u
n
da
m
en
ta
ls 
o
f 
Sl
.
N
o
.
Ti
m
e 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
C
on
te
n
t 
Te
ac
hi
ng
 
a
ct
iv
ity
 
Le
ar
n
in
g 
a
ct
iv
ity
 
Ev
al
ua
tio
n
 
n
u
rs
in
g.
 
6th
 
ed
iti
o
n
.
 
W
ol
te
r p
ub
lic
at
io
n
s.
 
Pa
ge
 
n
o
: 
70
1-
 7
25
 
3.
Li
n
da
.S
.
W
ill
ia
m
s,
 
Pa
ul
a.
D
.H
o
pp
er
 (2
01
2).
 
M
ed
ic
al
 
su
rg
ic
al
 
n
u
rs
in
g.
 
4t
h
ed
iti
on
.
 
Ja
yp
ee
 
pu
bl
ic
at
io
ns
.
 
Pa
ge
 
n
o
: 
11
03
-1
11
4 
4.
Ig
n
at
av
ic
iu
s,
 
W
or
km
an
 
(20
13
) 
m
ed
ic
al
 s
ur
gi
ca
l 
n
u
rs
in
g.
 
7t
h  
ed
iti
o
n
.
 
El
se
v
ie
r 
pu
bl
ic
at
io
n
s.
 
Pa
ge
 
n
o
: 
33
8-
35
0.
 
5.
Su
sa
n
 C
 D
ev
it 
(20
10
) f
u
n
da
m
en
ta
l c
on
ce
pt
s 
an
d 
sk
ill
s 
fo
r 
n
u
rs
in
g.
 
3r
d
ed
iti
on
.
 
El
se
v
ie
r 
pu
bl
ic
at
io
ns
. P
ag
e 
n
o
: 
23
2-
23
6 
6.
B
ar
ba
ra
 
ko
zi
er
,
 
G
le
n
o
ra
 
Er
h 
, 
A
ud
re
y 
B
er
m
an
 
K
ar
en
 
B
ar
ke
.(2
00
7) 
fu
n
da
m
en
ta
ls 
o
f n
u
rs
in
g.
 
7t
h  
ed
iti
on
.
 
Pa
ge
 
n
o
: 
66
7-
67
2.
 
N
et
 R
ef
er
en
ce
: 
1.
w
w
w
.P
u
bm
ed
.
co
m
 
2.
w
w
w
.in
fe
ct
io
nc
o
n
tr
ol
.
CD
C.
 
co
m
 
3.
w
w
w
.W
H
O
.
In
fe
ct
io
n 
co
n
tr
o
l.c
o
m
 

Su
bje
ct
 
 
: 
In
fe
ct
io
n
 c
o
n
tr
o
l 
To
pi
c 
  
 
 
 
: 
H
an
d 
w
as
hi
ng
 
te
ch
ni
qu
es
 
an
d 
pe
rs
o
n
al
 p
ro
te
ct
iv
e 
eq
ui
pm
en
ts
 
G
ro
u
p 
  
 
: 
St
af
f N
ur
se
s 
Pl
a
ce
  
 
 
 
 
: 
M
M
M
 
H
os
pi
ta
l 
D
at
e 
 
 
 
 
 
 
: 
15
/5
/1
5 
 
Ti
m
e 
 
 
 
 
 
: 
10
.3
0 
am
 
 
Te
a
ch
in
g 
m
et
ho
ds
  
: 
D
em
o
n
st
ra
tio
n
 
N
am
e 
o
f s
tu
de
n
t  
: 
St
iji 
Sa
m
ue
l  
C
en
tr
a
l o
bje
ct
iv
es
 
Th
e 
de
m
o
n
st
ra
tio
n
 
w
ill
 
he
lp
 
th
e 
gr
o
u
p 
to
 
ga
in
 k
no
w
le
dg
e 
re
ga
rd
in
g 
ha
nd
 
w
as
hi
n
g 
an
d 
pe
rs
o
n
al
 
pr
ot
ec
tiv
e 
eq
ui
pm
en
ts
 
de
v
el
o
p 
po
sit
iv
e 
at
tit
u
de
 
in
 
pr
ac
tic
in
g 
th
e 
sa
m
e.
 
Sp
ec
ifi
c 
o
bje
ct
iv
es
 
A
t t
he
 
en
d 
o
f t
he
 d
em
o
n
st
ra
tio
n,
 
th
e 
st
af
f w
ill
 b
e 
ab
le
 
to
 
 
1.
St
at
e 
th
e 
m
ea
n
in
g 
o
f p
er
so
n
al
 p
ro
te
ct
iv
e 
eq
ui
pm
en
ts
2.
Cl
as
sif
ic
at
io
n
 
o
f h
an
d 
w
as
hi
ng
 
3.
En
um
er
at
e 
th
e 
st
ep
s o
f h
an
d 
w
as
hi
ng
 
4.
D
em
on
st
ra
te
 
th
e 
st
ep
s o
f w
ea
rin
g 
m
as
k 
5.
En
lis
t t
he
 
ar
tic
le
 
re
gi
m
en
s f
o
r 
go
w
n
in
g 
6.
D
em
on
st
ra
te
 
th
e 
st
ep
s o
f g
o
w
n
in
g 
7.
D
em
on
st
ra
te
 
th
e 
st
ep
s o
f g
lo
v
in
g 
Sl
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l b
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l c
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APPENDIX – F 
LETTER SEEKING EXPERT’S OPINION FOR CONTENT VALIDITY 
From 
         STIJI SAMUEL 
         M.Sc(N) I year 
         MMM College of Nursing 
         131,Sakthi Nagar, Mugapair West, 
         Nolambur 
         Chennai 600091. 
To  
      
Respected Madam / Sir, 
Sub: Requisition for expert opinion on suggestion for content validity of the 
Assessment and intervention tool. 
This is to bring to your kind notice that I am a student studying M.Sc(Nursing) I 
year at MMM College of Nursing, Chennai -91,  affiliated to Dr.MGR.Medical 
University, Tamil Nadu. 
I am planning to conduct “ A true experimental study to assess the 
effectiveness of planned teaching programme on knowledge and practice regarding 
infection control of  post  operative cardiac patients among staff nurses at a selected 
setting in Chennai.” 
Herewith I am sending the   
1. Intervention protocol. 
2. Tool for assessing knowledge and practice of infection control  
Kindly validate the tool and render your expert opinion in this regard. I am 
thankful to you for spending your valuable time for the validation of this tool. It will be 
very kind of you to return it to the undersigned at the earliest.  
                                              Thanking you, 
Yours Sincerely, 
                                                                            STIJI SAMUEL 
  
Enclosures:                                                                                    
1. Statement and objectives of the study. 
2.  Intervention protocol.  
3. Tool for assessing knowledge and practice of infection control.                  
4. Validity Certificate 
lxi 
LIST OF EXPERTS FOR CONTENT VALIDITY 
1. Dr.Jaya Raju,                                                                
Medical Superintendent 
The Madras Medical Mission, Chennai. 
2. Dr. Anusha 
HOD of Microbiology 
The Madras Medical Mission, Chennai.                         
3. Mrs. Annamma Jacob 
Associate professor  
Josco college of nursing 
Edappon, pandalam, Kerala 
4. Mrs. Rency Jose 
Associate Professor 
St. Thomas College of Nursing 
Chethipuzha, Chaganacherry, Kerala. 
5. Sister. Teresenze 
Associate Professor 
Pushpagiri College of Nursing, 
Thiruvalla, Kerala. 
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